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MATEMATHKA 


B. M. BOJIOCOB 


(0 HEJIMHEWHbIX KOJIEBAHHAX C OJHOM CTEMEHbIO CBOBOJbI 
CHCTEMbI C MEJJIEHHO H3MEHSIOUWMMUCA MAPAMETPAMH 


(ITpedcmaeazeno axademuxom H. H. Boeoarw6osem 4 VI 1957) 


S$ 1. IloctranyopKka 3ajyaun. B (°,4*) nccrenoBamuch KomeOmoune- 
CA pelleHHa ypaBHenna 


¥ AMO (et, x) ef (e, ef, x, x)= 0, “jet f, (1) 


rye Q u ef WHTepMpeTHPpOBasMCb COOTBETCTBEHHO KaK MeJJIeCHHO H3MeHSIOUHe- 
CA (BBULY HaJIM4uA MaJIOrO MHOXHTeJIA € pH apryMeHTe 7?) OCHOBHa cHua, 
BHISbIBAIOW AA KOJIeOaTeJIbHOe JBHXKeHHe, HU MaJlad BO3MYILalollad CHa, 3a- 


BucaAulad OT cKopocTu x. B paOore (°) ypaBHeHuve (1) 3anucbIBasocb B Bue 


s [m (et) x] +ef +Q= 0 (m(ct)—MeqneHHO U3MeHAIOWaicA Macca), 4TO 
SKBUBaJIeHTHO (1). Bplmo0 noKa3aHO, 4TO pH ycoBuu sign Q = sign x, KoTO- 
poe onpenesseT KoNeOaTebHbIM XapakTep pelIeHHA, HM HeKOTOPbIX Mpyrux 
orpaHWueHHax peieHue (1), yOBmeTBOpsiouiee HavaJIbHbIM ycuIOBUAM x (O)= 
=Xo, X(0) =X (x6 +%5540), Ha OombuIOM uATeppae Bpemenn t ~ I/e 
KOJIeCOJIETCH OKOJIO MOJIOKeHHA paBHOBecHaA x = 0 C Me] IeHHO H3MeHAIOLLMMH- 
CA AMIMJIMTYION HW WepHooM, JIA KOTOPHIX MOJyYeHbI POpMy Jbl, oONpesessAto- 
UlHe 93TH BeJIMYMHbI C TOUHOCTHIO JO BeJIHYHH NOpAAKa € BKJIOUHTeJIbHO Ha 
MHTepBasie t ~ |/e. 

AmnuautTyfa Kome6aHHi onucbipaeTca JBYMA aMIJIMTYQHbIMA KPHBbIMU 
F, (et,e) = Fi (et) + e Fy, (et), Fo (et, ©) = Fao (et) + eF oi (et), K KOTOPbIM TIpHu 
¢—( npHOMxKaloTCH COOTBETCTBEHHO MaKCHMYMbI H MHHHMYMbI pelleHusa. DyHK- 
umn Fy)(et) u Foo (et) —HYyaeBble NpHOsMKeHHA aMMMJIMTYbI, OMMCbIBaIOLLMe 
MaKCHMYMBI H MHHHMYyMbI pellleHHs C MorpeliHocTbio ~ ¢ Ha uHTepBase t ~ 1/e. 
Benvunubt ef, (et) a eFy, (et) — MonupaBKu kK HysleBOMy NpHOJIMxKeHMIO aMIVJIH- 
Typ, a F,(c,et) u Fo(e, et) —TepBble NpHOmMKeHHA, ONMCHIBaIOWNe aMMJIH- 
TYAY C TOUHOCTHIO Jo ¢ BKMOUNTeMDHO. Ja Fri (et) (R= 1,2; j=0,1) B 
(3,4) BbIBeeHbI ypaBHeHHA, ONpeesA1OllNe 9TH BeJIMYHHbI Kak MeJVJICHHbIe 
(yHKuNM Bpemenu ft, KOTOPbIe MBI 3/[eCb BHOBb He BHINMCHIBaeM. [lepHoy Ko- 
JeOannii Obl onpeyeneH B (*,4) KaK BpeMA MexKAY ABYMA CoceXHHMH 
MaKCHMyMaMH wim MunuMymaMh. [TepHoy onncbiBaeTcaA C NOMOLIbIO (PyHKIUAH 
ib (et, e)=T, (et, Neceys F459) a els (et, Gee lies Pais cee rye 


2 Fro FRO 3 
Ty=2 d(— 194 ( dx(2( let, ay)” (2) 
k=1 0 B35 
2 2 Fro FRO arse 
T= {2 Fm +(— KD fae(2) let, w)dy) 
kei RO t=1 & 
Fro FRO 


x (flO, et, x,(— 1)! (2) Q (et y)dy)'] art. 


Xx 
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a Fp; = Frj(et) (k= 1,2; j = 0, 1) —npwOnwxKenna amnantyaznt. IIpu mpous- 
BOJIbHOM 3Hav¥eHHH ¢ B Tipeyedax paccMaTpHBaemoro Mepvoya BemmynuHa T) — 
HyJieBoe MpHOvmKeHHe Nepnosa, Onpewesaiolee ero c MOrpewiHOCTbIO ~e, 
a e7’',— llonpaBka K HyseBomy UpuOsMxKeHuio, Tak Kak T=T7)+e7, aB- 
JIA€TCA T€PpBbIM MpHOMxKeHHeM TepHoya HU onpeyemAeT ero C TOUHOCTHIO 10¢ 
BKJIOYHTEJIbHO, CCIM B CJlaraemoe T, nlogctaBuTh ¢t =6, rye 6 —cepeyuna’ 
paccmMaTpuBaemoro Tepvoya. Metox (*,4) nosBolseT TakK2xKe BbIUHCIHTb nepuoy: 
WM aMIJIWTyAy c smu060H OombueH TOUHOCTHIO. 

SHaHHe aMIJINTYIbI HW Nepvowa peweHua (1) He JaerT exe HemocpecTBeH- 
HOH BO3MOKHOCTH BBIYHCJIMTb 3HayeHHe pemedns x(t, ¢) mpH TIpOH3BOJIbHOM 3Ha- 
ueHHu f 43 HHTepBayla BpemeHu nopagka I/e. Sta 3aqaua u pewaetcs B Ha- 
CTOMIMeH CTaTbe. Syecb BbIBOAUTCH Popwysa Aa pemenua (1), kKoTOpasa onpe- 
AeNAeT €rO C MOrpewiHOcTbio ~«&. Pa3BuTbIe MeTOAbI MNO3BOuAIOT BbITHC- 
JMTb pelleHHe H C OowbueH, Halepe 3aaHHoli TouKOcTHIO. Sanaya u3yye- 
HHA ypaBHeHHH, COjeprKallNx MaJbIli Napametp, npeswoxKena astopy A. H.: 
THXOHOBbIM. 

§ 2. AcumnToTuyeckasa dopmMyasa gna pelrenua. Pewenune 
x(t,¢) ypaBHenna (1), YAOBNETBOPAOMLee HavaJIbHbIM COBHAM x (0) = Xo, 
x(0)=Xp, M ero IIpou3sBodHad x(t, 2) pH Mpou3BoO/IHHOM 3Ha¥eHhu ¢t H3 TIpo- 
MexyTKa ¢~ I/s onpegxemmioTca c norpewiHOCTbIO ~ ¢ (bopMylamu 


Fay(et) — Fao(st) a 
| ax(2 | Q(et,y) dy) “= To (et)|9(c, et) —E le (e.et)I—hal, (3) 
x(t,¢) Ns 

: ae) —I2 ; 

w(t,e) = (2 \ Q(t, x) dx) sign { (e, et) —E [o (e, ty — Ys}, (4) 


x(t,e) 


rye 
t Py { F0(0) F39(0) =i 
Ge) =\repeerey — ray | (2 | 00H av) “nd 6) 
0 Xo a 


&=SigNX) mpu x0, «= 1 Ipu Xo = 0. 

B tbopmy.wax (3)—(5) Besanuni |g ean by (k= 1, 2;j7 =0, 1) — npw6mxe- 
HMA AaMIIMTY AB WM mepwofa (cM. § 1); xX» H % —HavaRDHELe SHaYeHHA; Be- 
auunHa x(f,¢), BxO-silad B (4), NomKHa ObITh BEIUNCHIeHA TO tbopmyuie (3). 

YxAo06cTBo dopmy (3) —(5) un (bopmy Ana Frj(st) (k= 1, 2; i= Oe 
u3 (°,*) COCTOHT B TOM, ¥TO BCe’ BLIUNCAAeMBIE BeJIMYHHbI ~HeNOCpeCTBeHHO 
BbIpaxKaloTcA yepes dbyHKumu Q, f, Bxo_AMHe B Chi 

YcuOBUA, IPH KOTOPHIX cnpaBerHBbI NPHBeCHHBIE Pe3yJbTAaTbI, aHavio- 
THYHbI TEM OrpaHHYeHWAM, KOTOPbIe NPHBeJeHbI B (°,*), H MbI ux 3yecb He 
NOBTOpAeM. SavieTHM, OJHAKO, uTO OrpaHuvennsa B (3,4) MoryT 6bITb 3HauH- 
TeJIbHO OCaO/IeHbI; Tak, HallpyMep, oT TpeOopaHHa OQ/Ox|r9 0, npuBe- 
A€HHOrO B (*), BOOGIE MOXxHO ocBoOoyuTbCA. 

§ 3. O06 uccnenoBaHun ypabuerna (1) c nomMombyto MeTO.a 
ycpeAHeuua. Pemenua (1) Moryt 6pitp HCCJI€NOBAaHbI TakKXKE C TMOMOLLbIO 
MeTowa ycpequenua H. M. Kppinosa—H. H. Boromto6ora (7). Takoe uc-— 
ceHOBaHhe npoBogusoch IO. A. MutponompcKum ('). asa cpapHenua pesy JIb- 
TaTOB HacTosileH craTbu u (1) 3annuem (popmymbr (3) — (5) uz § 2 B Ipy- 


rou copme. Ecam B sBHoM Bune KaK cbyHkuua ¢ usBecTHo o6mee pelieHue 
BbIPOXKNCHHOrO ypaBHeHHA 


% + Q(t, Xo) = 0, (6) 
B KOTOPOM apryMeHT 7, cTrosuMi BMecTo ef, cunTaetTca MlapaMetTpom, To cop- 
MyJbl (3) — (5) ory? 6biITb sanucanbl c NOMOUbIO STOO peiweHna. Paccmor- 
puM pemenHe (6), yRoBueTBopsioulee Haua/IbHBIM YCMOBHAM Xp (0) = 6, >0, 
Xo (0) = 0. Tp orpannyennsax, HaJIOXKeHHBIX Ha Q, 
BETCTBYIOIMMX HAYaIbHBIX SHAYeHHAX Oy Ter nepvoy 
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STO pellleHve MpH coor- 
HUCCKHM HW MOXeT O6bITE 


aluleHO KBafpaTypamu. Ouesuyuo, b,— MakcumyMm peuieHua. OGosHauum ue- 
be 


pes b.<(0 MHHYMyM x). Benmunnp 0,, b, cBxa3aHbI coorzomennem \ Q ax= 0, 


by 
A PeWeHHe X = Xp (D1, bg, t, £) umeeT Mepvon Ty (ct, by, by), THe Ty — byHKUUA, 
onpezesaeman PopMywlo# (2), B KoTOpyto BMecTo ef, Fy, Foo MOACTABJIEHBI 


COOTBETCTBEHHO 7, 6,, 62. Torna dopmysbr (3)—(5) MoxHO samucaTb B 9KBU- 
BaJICEHTHOH (bopMe 


X(t) = Xo [Fro (st), Fro (et), et, v (t,2)], (7) 
x(t) = Xo [Pio (et), Fao(st),e¢ ,¥(¢,e)], 
rye ) (t,¢)==T, (et) o(s, et). Takum o6pa30m, tbopmys (3)—(5), mo KoTO- 
PbIM BbIUnCIAeTCA peuleHHe (1), BbIpaxaloT ero, corsacHo (7), c mMorpelll- 
HOCThIO ~€ Yepes peuleHHe Xo (d,, 05, t, t) BbIPOxRKAeHHOrTO ypaBHeHuaA (6), B 
KOTOpoe BMecTO Oj, bo, t H aprymMeHta ¢ NOAcTaBseHbI COOTBeTCTBeHHO F';,(é¢), 
Foo (et), et u yHKuuA Y, ABNAIOWLaNca (aso KoneOanuit. 
IIpeyctapsienne pewieHuaA B (pope, aHanorMuHol (7), UpuMeHasiocb B (3), 
rye ypapuenue (1) 3anucbiBasiocb B Bue 


ee ji( 4a saaieds (, ee eh). a (Cra SP) (8) 


na nowyyenua acumnToTuKa peuenua (8) B (1) BBOAUTCA BbIPO%KMeHHOe 
ypasuenve d?x/dt? + f (x, t) =O (t—napametp). Pewenve sToro BbIpoxKAeR- 
HOrO ypaBHeHHA 3anHMcbiBaeTCA B Bue xX =Z(a,at + o,7), re @ HM © — IIpo- 
ASBOJIbHbIe MOCTOAHHbIe; (a,t) — yrsioBan YacToTa; z— NepHoquyeckad no 
apryMeoty )=ot + © (byHKUMA Nepvoya 2x, YAOBMeETBOPAIOMaA YypaBHeHHto: 
oz). + /(z,t)=90. B (*) ypaBHenua npHOumxkeHHii He 3aNMCbIBaloTCA HerO- 
cpescTBeHHO yepes cdbyHKunn f, F, Bxo_auine B (8), H IA NOyYeHHA aCHMIITO- 
THKH HeEOOXOAHMO 3HaTb OOLLee pelueHHe ypaBHeHHA O20 + f (z,t) =0 B dop- 


Me pa3JIOx%KeHHA B TpHrOoHOMeTpnyeckui pa Pyppe Bugaz(a,y,t) = asing+ 


4D) o;(a,) e 

n+#1 

Takum oOpasom, 3a NapaMeTp a, onpefemsioulMH pewenve, BbIOpana am- 
NIUTY a Neppol rapMoHuKU (3aMeTHM, YTO B HeJIMHeCHHbIX ypaBHeHHAX aMIJIN- 
Tyla NepBoH rapMOHHKH, B OTJMUMe OT YpaBHeHHH, OM3KHX K JIMHeMHBIM, 
OTIMYaeTCA, BOOOULe TOBOPA, OT HCTMHHOM aMMJIMTYAbI, ONMCbIBaIOWeH MaKCH- 
MAJIbHbIe OTKJIOHCHHA OT TOJIOXKCHHA paRHOBeCHA, Ha KOHCYHYIO BewMUMHY). 
Jina peuerua (8) B (‘) mpuBoguTca dopmy.ta 


x=z(anbn®) (6= 4), (9) 


rye a,— aMnsmTyya mepsoll rapMounku u >, — asa KoneOanul onpeyeatoT- 
Cs HeEKOTOpOl cucTremoh AndppepeHWwasIbHbIX ypaBHeHHM, TpaBble YacTH KOTO- 
poli BbIpaxkaloTca yepes OeCKOHEYHYIO MOCeEAOBaTeMbHOCTh KoS¢ppulLHeHTOB 
@ypbe (pyHkunn z(a, ~, t) M HEKOTOpbIX Apyrux (yHKUHNH. YMOMAHYTaA CH- 
cTeMa ypaBHeHHii OMpesesAeT A, C MOrpelliHOCTbIO ~s, a pasy ob; — C HeKO- 
TOpolt KOHeTHON, BOOOWLe TOBOPA, NOrpelHOCTbIO Ha MHTepBaile t ~ I/e. To- 
3TOMy (popmMyvia (9) He ompesemneT, BOOOUe TOBOps, PelleHuA (8) c norpem- 
HOCTbIO ~ ¢ Ha uHTeppase t~ |1/e, a faeT HeEKOTOPylO KOHedHy!O Norpel- 
HocTb. CKa3aHHoe MOJTBep»xaeTcA MpwyMepoM ypaBHeHNA BHA xX + O(x) = 
= ex, re dyuHKuua Q TakoBa, ITO w,==0. PacyeT sToro MpuMepa oco6eH- 


HO yMpoulaeTca, CCIM MOMO%KUTb KOHKPeTHO Q=signx. J\na ypapnenui, 
6M3KUX K JIMHeHHDIM, T. e. Mpa Q=a?(et)x, dopmyma (9) AaeT norpeu- ° 
HOCTb ~ &, TaK KaK B 3TOM CJly¥ae YaCTOTa @ He 3aBHCHT OT G; B HeJIMHeH- 
HOM xKe CJIyYae , BOOOUIe TOBOPA, CYU{eCTBEHHO 3aBMCHT OT 4. TouHocTb 
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cbopmynpt (9) Ana HemMHeiuoro cyyaA MoxeT ObITb TOBbILWeHA, CCIM B ypaB- 
HeHUAX JIA A, U b, YHepxaTb WIeHbI ~ ¢”. 

B (1) paccmatpupaetcs u TOT culyyaii, Korgqa dyHkuua F us (8) ABHO 
nlepvonuyecku 3aBucuT oT ¢. B ypaBHeHuax, OMpesensmOUNx a, 4 $Y, MpHBeyeH- 
HbIX JJId 3TOTO cuyyad B (1), TakxKe He YJep2KaHb! WIeHbI ~ &°. | 

®Mopmyspt (3)—(5) § 2 BHIBOMATCH C MOMOLLbIO METONOB, PasBHTbIX B 
(3,4), HesaBHCuMO OT meTOa ycpequenuaA. Ecmu 3a MapamerTp, onlpe qe 1A!OWHU 
pewleHve, BbIOpaTb He aMNIMTYAY NepBOH TapMOHHKH, a HCTHHHY!O aMILJIUTy- 
Ry KoneOaHHh, TO moceoOBaTesbHOe TpWMeHeHHe MeTOJa yCpeHeHHA B CO- 
yeTaHHH C HEKOTOPbIMM MeTogamu u3 (°,4), Tak2xe MpHBO,MT K dopMysiaM 
(3)—(9). 

ABTOp Homb3yeTca CyyaeM BbIPasHTb MpH3HaTestbHOCcTH JI. C. CovOBbe- 
BY 3a HHTepecHbie JMCKYCCHH. 


MockoBckul YTocyapcTBeHHbIM YHHBepCHTeT Tlocrynmuao 
um. M. B. Jlomonocosa 2 VI 1957 
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106, Ne 1 (1956). 4B.M. Bonocos, JAH, 114, Ne 6* (1957); 115, Ne 1 (1957). 


*TIOMPABKA 


B moto ctaTbo «O pellieHHAX HeMHeHHBIX THpepeHUHaJbHBIX ypaBHeHHH BTOporo NopAAKa 
€ Me@JVJICHHO H3MeHAIOMLMMUCA KOSPPUUHEHTaMH», HaneuaTaHHyio B JIAH, rv. 114, Ne 6, cane- 
ayeT BHecTH CJleAyiolulne uCMpaBweHua. 

Crp. 1151, crpoxa 10 cHu3y HameyaTaHo: 


Fio Fio —s}, jo Fio i 
. - 2 
x \ dy (2 \ Q (st, 2) dz) \ hh [e, z, (—1)' (2 \ Q (et, u) du) |ae— 
aN ay y z 
cllelyeT uTaTb: 
Fio Manet io F io i 
. 2 
x (2 \ Q (et, 2) dz) \ fi [es z, (—1)' (2 \ Q (et, u) au) dz — 
x x z 
Crp. 1151, crpoka 9 cHusy HameuaTano: 


Fig " Rig 
—Cnytifig| et, x (Cabs (2 \ Q(et, y) dy) He \ Q (et, y) dy) x 


x 


—"}s 


cMelyeT UHTATb: 
Fig Fig 


9H [enx cnt | avn nar) |(2 | ett nav) x 


B. M. Boaocoe 
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MATEMATHKA 


r. M. )KMCJIMH 


© CYLJECTBOBAHMM COBCTBEHHbIX ®YHKUMM JIA YPABHEHHA 
LUPEMHIEPA 


(ITpedcmaeaeno akademuxom B. H. Cmuprosoim 21 VI 1957) 


B HacTosalleH 3aMeTKe paccCMaTpHBaeTCA BOMpoc O cYyMleCTBOBaHHH codcT- 
BeHHbIX (yHKUMH ypaBHeHua Ulpequnrepa 


1, 


Hy= Eb, Hb= — Se Be, sh Se (1) 


i=1 =i Se 1 "ij 


Snecb » = >(P) — BomHoBasd (PYHKUMA CHCTeMBI, ONpeyeJIeHHasd BO BCeM eBKJIN- 
JOBOM TpoctpaucTBe Asp MepeMeHHbIX X;, Yj, 21, 1=1, 2,...,n; P(xy...%n, 


Y,-..Yn, 21 +--2n)— MPOW3BONbHaA TOUKAa H3 Rey; F —3HaueHve 9Heprun 
0 0? Oz ee eee 

= i a 2 2 Diy PAR ee 

iene ae 


= V(x — xj)? + (Yi— 9)? + (2%: — 25 Gi, 0;, C17 — MONOMUTeMbHBIE YUCAA, 
l1<i<.j<n; ypapuenue (1) paccmarpuBaetca Bo BCeM MpoctpaHcTBe Rey. 

Jina n= 1 coOcTBeHHble PyHKUMH HW COOCTBeHHbIe 3HaYeHHA ypaBHeHuA 
(1) uspectup (1). ma n= 2 npn yacTHErIx 3HayeHHAX KOSPuIHEHTOB, COOT- 
BeTCTBYIOINMX aTOMY TreJIMA*, CYyWeCTBOBaHHe CUeTHOH NocweqoBaTembHOCTH 
coOcTBeHHbIX 3HayeHHH ypaBHenua (1) oKasaHo Karo (*). IIpu 1 >>2 sBonpoc 
O CYUIeCTBOBaHHH COOCTBeHHBIX 3HavcCHHH ypaBHeHusa (1) He Obl u3y4eH. 

He JaeTcA JOKa3aTeIbCTBO CYUECTBOBaHHA CUeTHOH MocseqOBaTeJIbHO- 
CTH COOCTBeHHBIX 3HaYeHHM JIA cHcTeM OOmlero BUA, ONpelesemMbIx ypaB- 
HeHHem (1)**. 

OcHoBHaad Teopema. Ilycme Koa puyuenmo b; Uu Ci; ypasnenun 
(1) yooeremeopstom Hepaeencmeam 


cucTeMbI B cocTosHuu 9; A; 


1,n 
ig Saae b= leer fl (2) 


i#i 


Toeda cywecmeyem Oeckoneunaa nocaedosamenbHocmb coOcméeeHHelx 3Ha- 
WeHUll ypaeHenusa (1); Kpamnocmb Kaocdo20 Us HUX KOHeLHA, COOCMéBeNHOLe 
QynKyuu Ougmepenyupyembl sroOoe 4ucno pas u yOoe»emé6opsIOM YpaeHeHuto 
(1) 6 KaxOoli mouKe, He AeoKAaWelL HU HA OOKHOM U3 MHOz200O0pa3zud r; =O, 
| Ve My i =9, LIC] ca. 

ii. Tas JOKa3aTeJIbCTBa 3TOH TeOpeMbl OCTaTOUHO paccMaTpHBaTb 
JIM pee cpyakumu. Ilycrp p(P) u 9(P)—u3mMepumple B_ Ron 
cbyHkunH. Baegem culeqyioulve oOo3sHaueHUa: 


(b.9) J dod, Ndl2=G9, LB (Rn) =G(P), 1G <+ 0}. 


R3n 


*Q, = dg = 2-2m, by = by = 2e?, Cio = 7, TAC € HW M—s3apA HW Macca adJeKTpOHa, 
% — octosuuaa IInanka, qevleHHad Ha 27. 
** B yacTHOCTH, PpacCMaTPHBaeMbIe CHCTeMbI BKJNOWAIOT BCe aTOMbI HW MOHBI, eC.IM Mpez- 
MOJOXKUTb, YTO UX Apa HeMOLBMKHHI. 
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1 
ByeM ropoputb, 4TO (yHkiMA ~ NpHHaexKUT npoctpauctBy W}(Rsr), 
eclH Meet B JOO orpaHvueHHOH o6slacTH MpocTpaHcTBa Rs, OOOOULeHHBIC 
(B cmpicue C. JI. Co6ouepa (*)) MpousBOAHbIe MepBoro nopayqKa HW BbINOJIHA- 
eTCA yCJIOBHe 


= : 2) dQ OO. 
Id PAtRen= | (/b|?+lgradpP)dQ< + 
Ren 
Ilyctb onepatop H onpeyeneh B Dy (Dx —COBOKYMHOCTb BCEX (pPHHHTHBIX 
[Bax bl HEMpepbIBHO udepenuMpyemblx B Ren (PYHKUMH) HM ONepaTop ff — 
caMOCcOnpaxKeHHoe pacuiupenue orepatopa /7. 


Tlom02KuM , 
. [v2 
Li) = (Hi. = De \ jerads gran — Do, a 
i=1 3n = fn 
1,n ja 
+ der \ = dQ, 
i<j Ran i . 
Ow \2 6) 2 0 2 
rae | grad; |? = (32) +(32) +(e). 


OnpeyemM Kslaccbl PyHKUMH Qi?) 
Qo) = {h, PEWL(Ran), dil = Up 
Q{Y, ve Q”, (),2) = Q, [= 0, | yee P= 1} (p = ie Dena 


rye ©; — PyHKUNA, peau3ylollad MuHuMyM cbyHkunoHana L[d] B QL. 
JlIemmMa 1. Ecau cywecmeyem PyAKyuA 9, peaau3zyrwoluanh MUHUMYM 
gynKuuonana Lip] 6 kaacce QM u KY) =L [9g], mo iY) — naumenowuee co6- 


CM6eHHOe SHQAUeEHUE ONepamopa H Uu Ho = hee, Ilycmb cywecmeyiom PyHk- 
yuu 1, maxte, umo L [oe] = iniL[g], PEQY, 1=9, l,..., p—I, de pe 
Mo060e PuKCUpOeAaHHoe HamYypanonoe 4uucao. Ecau cywecmeyem MyHKYUA p, 
peanusyrouan inf Lid], ve QY,u MP) =L [ep], mo pf) —(p + 1)-e (c yye- 
mom Kpamuocmu) co6cméeHnHoe 3HaUeHUe ONepamopa A ou H%p= MP Op. Bee 
4ucna h, ie eue MiP), He cosnadawmuue c iM”) Hu OAR KaKOe2O p, AGARIOMCA 


peeyaspHolmu moukamu onepamopa HH. 

Ita JIMMA BbIpaxaeT H3BECTHBIE SKCTPCMAJIbHbIe CBOMCTBAa COOCTBEHHBIX 
gHaueHHi (*) B MpHMeHeHuH kK onepatopy HH. 

nm. 2. IlocmegopatesbuocTh (PyHKUMH {Um} H3 L? (Rey) HasbIBaeTCA H e- 
pactekalw meucs, ecmH no moOomy ¢ >0 MoOxKHO yka3aTb 4UCIO 
A> 0 Tak, 4TO Ja BCeX m M BbIGpaHHoro A BbINOMHAeTCA 


i ab ae 


tr>A 


IlocIeOBaTeMbHOCTh {Um} 43 L?(Rgn), He OONayaoulaa 2THM CBOHCTBOM, 
Ha3bIBaeTCA PACTeKAWIMeHCA. 

JIemma 2*. Jlaa cywecmeosanun ynKkyuu, peaausyrowed inf L [d}, 
0 € QY) (p > 0), Heob6xodumo u Oocmamouno, umobot JAA paccmampuéaemoti 


GapuayuonHoll sadauu cyiujecmeoeana HepacmeKaroljanca MUHUMUS3U PYOllaAa 
noc Aedobame AbHOCMDb. 


‘ 
* Oro Mpewioxenve BepBble Obl0 NomyyeHo B pabote E. ©. KmxKeHKoBOi, BbINONHeH- 
Holt B PopbKoBckoM rocy/lapcTBeHHOM yHMBepcuTete B 1954 r. Cm. Taxxe (5), 
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Moxa3atTenabcTBo. Heobxogumocts ovepugua. JlocratoyHoctTb m0- 
Ka3biBaeTca MyTemM BbISOpa cxosamelica cia6o BW} (Rgn) HepacTekalomlenca 
MMHUMH3UpYlollleit MOCAe{OBaTeMbHOCTH HW HCMOJIb3OBaHHA MOJIYHeMpepbIBHOCTH 
cun3y (pyHkuvonaa L [| mo sto nocmexopatembHocTu (°). 

m. 3. TlocneqopatesbHocTh (byHKUMt {Up} U3  (Rgn) HasbiBaeTCA TO J- 


HOCTbIO pacTeKawWmeuca, ecm AA M0O0K orpaHuueHHol o6ula- 
TH Q mpoctpanctBa Rs, UMeeT MecTO 


lim \ Um PdQ = 0. 


M+ 9 


Jlemma 38. Ecau cytecmsy2m pactneKawuaAch MUAHUMUSUPYIOLUaA NO- 
cnedosamencHocmb {Ym} OAA PyAKYUOHAAA Lid] @ Qi), mo cywecmeyem u 
NOAHOCMbIO. pacmeKaniaaca MUNUMUBULpYIOWaA nocaedogameAbHocmo OAA 

(p) 
Lip] ¢ QY. 

TloxasatTeabctTBo. Mono cunTaTb, TO {Vm} CXOJMTCA cma6o B 
W1! (Ran) K HekoTOpoH (byHKUMM Oo) H3 W1(Rgn). LlocaeqopaTetbHocTh Um = 
=Um || Um || 2, Um =Pn—%, mM=1, 2,..., —MHAMMMSHpylollad WA L{y] 8B 
Qi). Ucnojbsya Teopemy Kongpauiepa (°) H TO, TO NoOCcMeOBATebHOCTb 
{0} PpacTeKaeTCA, MO%KHO MOKa3aTb, YTO {Um} MOJIHOCTbIO pacTeKaeTCA. 

m. 4, Ilycrb Rgn-s,i —3(2— 1)-mepHoe eBKJIMoBO MpocTpaHcTBo TNepe- 
MeRHRIX Xi Yie2iy fie by eycney LEO 1 Pa a 2 eee eos 
BOMbHAA TOUKA MpocTpanctBa Rgnq—s,i } Q—NPOMSBO/IbHaA PyHKUAA U3 W1(Rsn—3,i) 
({npoctpaHcTBo W2}(Rsn—3,i) ONpeMesAeTCA aHaOrHyHo W2(Rsn))- 


Tlono2«uM 
i,n ea 2 oe \ )|2 
\ 
eerie) = 5a; \ I gradjol2 dQ— Db; \ Ie go4 Seu \ Pda, 
(te eon 3W jet Ran-a,t J 1<j  Ran—3,i 1 


lei, j#i 
Qsn—2,i = {9 0 © Wi (Ran—s, eal onl presales: 
hen—3,1 = inf Lsn—3,i [o], GE Q3n—3,i > ho, = 0. 


Jlemma 4. ITycmb noanocmoto pacmeKarwujaAacn nocnredosame nbHocme GbyHK- 
yutl {Um} yOoeremnéeopsem YCAoéeuto 


( | grad tm|\?dQ<M (M xe saeucum om m) 


J 
Rsn 


lim L [Um] = min thon, i }. (3) 


1<ign! 


Ecau, kpome moeo, npednonaeaemcn, «mo {Um} — MUHUMUSUpYIOlaA 


NOCACOOEAMENLHOCMb KAKOU-NUOO UZ GBAPUAYUONHOIX gadau nemmbt 1, mo He- 
paeercmeo (3) npeepaimaemcA 6 pageHcimso. 


YrBepxeHve semmMbl 4 (C yuCTOM JIEMMBI 3) uMeeT cCJleqyroulun (usH- 
yeckHil CMBICI: M3 HasMynA pacTeKatoulelicA MMHMMM3HpylolleH NocJe,oBa- 
TeJIbHOCTH BbITeKaeT, UTO YXOM YACTHLbl, B CpeMHEM, SHEPeTHYECKN BbIrOACH 
uM sHepreTHyecKH Oe3pasmmueH. B foKasaTe/IbCTBe OUeHHBAeCTCA HSMEHEHHE 
cpeyHero 3HavenuaA 2Hepraun Mpa yxoe KaxKAOH HS YaCTUlL H CpaBHUBaeTCca - 


cpeqHee 3HaAYeCHHEe SHepruu ocTaBUeHcA CHCTeEMbI CO Cpe/HHM 3HaAYCHHEM SHEP- 
THH UCXOJHOU CHCTCMBI. 
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n. 5. Teopema. Ecau uucaa b; u cj (1 <i<cj<n) yoogncmso pam 
Hepasencmey (2), mo cywecmeyem PYNKYUA 9, PeCAAUZYIOU{AA int } [$], L € Q@ \ 
pone 


Jloka3aTeibcTBo mpopeyem waa p=O0. B cuny memM 2 HM 3 JocTaTOUHC i 


ce 


MOKa3aTb, UTO MHHUMU3HpyloMlad MocweqoBaTembHOcTh {),} AA PyHKUMOHaTE 
L [dv] B Kaacce Qo) He MO2KeT MOJIHOCTbIO pacTeKaTbCA. 
B cuy siemmpl 4 (uid STOO JOCTaTOUHO yCTaHOBUTb, TO 


hyn <gn—s, io (4)) 


rye 
hy euaid i tolew © [dn], sn—s, jy = Laan \sn—s, is 
m+ co 1<ign 

Jlaa n= 1 9T0 ovepugquo, u6o 4%’ <0. Tycrb uwepapexcrso (4) BpInos- f 

HAeTCA Jia n<s—1. JJoxaxem, uro (4) Bepoo qua n =S8.IlyctTb Ags—z, i, =) 

= min Ags_s, ;; H3 UpeqNOOKeHNA HHyKUMU CuJleyeT CYLLeCTBOBaHHe yHK- fi 
I<i<s f 

UMM i (P3s—s, ts i € Osea. tg? AAA KOTOpOU tiga es [f] = Megs. ig? IlycTp 

Rea 3-MepHOe EBKJIMJOBO IIPOCTPaHCTBO MepeMeHHbIX Xj,5 Yi,» Zi, Z (Xigs Yi,» Zi.) — 

(io) ; 
(pPHHUTHaA HerpeppiBHo yuddpepexuupyeman B R°” yHKUMA Taka, UYTO 


Rio) 
Tlonoxum ©, =k" g (kXxi. RY ig k2i,)-f (P3s—s, ig)) THe & — pOM3BOsIbHOe No- 
JO*KUTeNbHOe UNcO. JlerkO BUyeTb, UTO 


Ls[®x] = dass, i, + Pan, | | grad:,®, dQ + 


Ras 
Ly ie 
+ kD! Cig UL; (2) — 1; (0)} — kal; (0), 
[#io 
rye 1,s 
Sit ee | M, |? dQ : ip 2s Mavis 
T(t) = \ V@,—S) +0, +G,—ee' "ap 


R35 


(1; (k) —1;(0)) +0 npn k—0, u nostomy 
L35 [®;] 5 Ags—s, io 


Jian WOcTaTtouHo Masioro k. OD, & QW), mostomy u3 (5) 


hss <egs—s, in 
OTKya H BbITeKaeT CIpaBeAMBOCTh TeOpeMEl. 

OcnoBHad Teopema cleqyeT H3 JOKasaHHOii TeopemBI, wemMEI 1 Hw pesysb- 
TaToB Ppuypuxca (7). 

B saksuouenne Bbipaxkaio rnyOokylo 6sarogqapHocTs pod. A. TF. CuranoBy 
3a PYKOBOJCTBO pa6oToH. 


Toppkopcknit rocyapcrBeHHbit yHnBepcutet Ilocrynuno 
um. H. VW. Jlo6ayuescxoro 20 VI 1957 


UHTHUPOBAHHAS JIMTEPATYPA 


' P.Kypaut, J. Tuapn6eprt, Merogp matematuyeckot (pusuKn, 1, 1951. = TK a- 
to, Trans. Am. Math. Soc., 70, 2,212 (1951). °C. JI. Co6o0 eB, Hexoroppie npumenenus 
(PYHKUMOHAIbHOrO aHaM3a B MaTemaTHYecKolt cpusuKe, JI., 1950. 4 C.T.. Men x1.%.8,, [ipa 
Mble MeTOJbI B MaTeMaTHYecKOn dusuke, M.—JI., 1950. ° A. Tl Moau4auos, Tp. Mock. 
mMatem. OOm., 2, 169 (1953). °B. UW. Kasumupos, Yen. matem. wayx, 11, 3 (69), 125 
(1956). *K. Friedrichs, Am. J, Math, 6h 2) 59> (1939). 


934 


Jloknann Akayemunu nayk CCCP 
1957. Tom 117, Ne 6 


MATEMATHKA 


E. K. HCAKOBA 


CHMITOTHKA PEWIEHHS JMOSdSEPEHUMAJIbHOrO YPABHEHHA 
B YACTHbIX MPOKWSBOJHbIX BTOPOrO NOPAAKA 
NAPABOJINYECKOPO THA C MAJIBIM TTAPAMETPOM 
MPH CTAPIUEH MPOW3BOJHON 


(ITpedcmaeaeno akademuxom C. JI. Co6oneeoim 21 VI 1957) 


B wacTosieH 3aMeTKe paccCMaTpuBaeTCH MoBeyenue mpH ¢->0 (¢>0) 
pellleHua culeqylouel 3agqaum (3aqaun Kon): 


Lea (1) 2 — 1 OG, tu, + cf) ae = 0; (1) 


ue (x,t) |, = 9%), (%, 1)€Do(—w<x< 0, 0<t <7), (2) 
rye: 
| a) o" (x) nenpeppisunr ya x40; cymectsyer lim o” (x) =o (+0), 
geen 
V(+ 0) $(—0), &=0, 1,...,a, n> 1; |b (x) — 9 (— 0) | <C| x] ans 
d<x<0; |p (x) —9?(+0)|< Cx ana O< x <8, rae C0, 3>0 
IIPOH3BOJIbHO MaJIO; 

6) ee (x), r=0,1,...,”, pacryr mpH |x|—> oo ue GnicTpee exp (Cx), 
C, >O—HekoTopad NOcTOsHHaA (JIA MpOCTOTb! BCe faJibHelimmMe paccy*KJe- 
HUA MIpOBOAATCA B MpesnouoxKewun orpanuyeduocTn '" (x); 

B) dyukuna O(x, t), by (x, t), b: (x, t), Oxx(x, t), c (x, t) B Deo YyaoBae- 
TBOpsioT ycsopuio Jivnmmua mo x u t, Kpome Toro O(x, t), by (x, t), c(x, t) 
TipeynouaraioTcaA OrpaHwueHHbiMu. 

O6o3Hauum uepe3 v(x, t) pemenue (1), (2) npn ¢ = 0: 


Lyv (x, t) = — vu; + bv, + cv = 0; Gl®) 
(x,t). =9(%), (% 4) € Do, (2°) 


a yvepes /(x, t) — xapakTepucTuky ypaBHenua (1°), Mpoxo_alyyio yepes Tou- 
ay (x, 1). 

IIpu Bbipowyeuun judpepeHivasbHbIX ypaBHeHHH BbICUIerO NopsqKa B 
ypaBHeHHA HUB3IeroO NOpxAKa MpOWCXOMMT, C OHO CTOPOHbI, MOTepA yacTH 
TpaHWUHbIX YCJIOBHH, 4TO BbISbIBaeT ABJICHHe «NOrpawwyHoro COA», C Apyrou 
CTOPOHbI, MOXKET MPOHCXOJNTh NOTepA aKOCTH [JIA PeWIeHHA BbIPO2KeHHOrO 
ypapHenua. B meppom cstyyae BOmH3H TOH 4YacTH rpaHHubl, re Mpoucxo_uT 
MOTepA YCJOBHH JIA PeLICHWA HeEBbIPOXKJEHHOrO YyPaBHEHUA, MO2KHO HalWCaTb 
acMMIITOTHKy (cCM., Halpumep, (*)). Bropol ci1y4aH uMeeT MeCTO B paccMaTpH- 
BaeMOl 3yecb 3ayqaue. [IpH sTOM B OKpecTHOCTH xXapakTepucTHKH / (0, 0), Ha 
KOTOpOH povcxoyuT NoTepA rviayKocTH peweHuaA v(x, ¢t) saqaun (1"), (2°), 
Aa pewienua u(x,t) MOxKHO HaOOaTb ABJIEHHe «BHYTPeHHero Morpasuy- 
Horo cyiod». B paOore jjaeTca acumMnTOTHKa pemeHHa u*(x, t) BOmu3su / (0,0). 

Onpegesaeuue. Inapuyio no ¢ npu ¢—O yacrb us (x, t) — 0 (x, ¢t) BHyTpu 
HekoTopoi okpectHoctu /(0,0) Ha3sopeM BHYTPeCHHUM Tapabouuye- 
CKHM TOrpanHUHbIM COeM. 


935 


Tlepexoya or x u ¢ K HOBBIM TepeMeHHbIM Y HM 2, Tye 2— AMHa Ty 
xapaktepucrukn [ (x, t) Mexyy Toukamu (y, 0) u (x, t), a y—paccTroaHue If 
OcH X OT Ha4ala KOopyuHaT JO TOUKM Mepeceyenua (x,t) c t=O, u eH 
XpaHaAsd Tpexkuue O6o3HayeHHNA, 3amuiuem (1), (2) B Bue 


Lut (2, y) = ea(z, y) us, — us +e’ (z, y) us @) 
ur(2i¥) |, o= 9) —e—9— me, U2 7 (2) 


KD 


pa 


rye a(z, y) =(1+6?)—”, ¢’ (z, y) =e(1 +87) fh Jlaa jampueliuero gocrk 
TOUHO pacCMaTpHBaTb cayyalt, Kora p(x) =O npu x > 0. Iyct Tenepb h* (x) =f 
ana x>O uw At(x)=0 gan «<0; W(x) =1—A* (x), De ects (\x|< 
0<t<T)y DR reer (| Pl Rw eae) | 

Jlemma. Ecau b u c—nocmosnnole u 6oINOAHeHo! YCAoeuUA a), 6), Nh 
Ona pewenusa ue sadaau (1), (2) @ oKpecmuocmu 1(0, 0) (6 nepemenHolx y, 2-) 
6 OKpecmHocmu y =O) cnpasedaueo npedcmaésrenue 4 


w* (2, y) = 0 (2, ¥) + Ove (2, ¥) +d) (Oe (2, 48) + Me (2, y, 2) + O(Ve* ), CF 


k=1 


20e u(z, y) — pewenue (1’), (2’) npu ¢ =0; 


he eo ne an ylaV ez 
Ooe(Z, 7) = oe h* (y) \ e- d:— 2 (y) \ e—* dé 
yl2V ez —oo 


OnpeOeNeHHolll Bolle NO2paHU4Nolll CAot; 


| k ; —\>; foo} 
ae p (—0) es ie yP—t(2 Vez) ie 
Cin, (Go WES) a geome 2 eae I \ He edi, 
yl2V et 
(k) 7__c¢) , 
OF (2958) =n (y) x 
Tw 
k ‘. rn 
(— 1)! (yy! (2 Vez)! Re pia ez 
(aa | Pera ( eeaeh 
fos yl2Vez aDy. 


umerom nopsdooK Ve pasHomepHo omHocumenvHo y npu (Y, 2) © Dp, Vo< (2am 
umeem nopsdok Ve npu aiobom y+0 (npu amom noaoskeHo a= 1, Cc’ = 

Ilycrp KOSpPUUMeHTbI b uc ypaByHenua (1) sBasiotca (YHKUHAMH xX Hi . 
Ilocrpoum (pyHkuwio a(z, y) Takoi %xe rvlagqKocTH, TO u a(z, y), paBHY: 
a(z,y) mpm |y|>2¢ u a(0,z) mpa |y|<e, e >0. Ananoruuno CTpoH 
c' (Z, y) no tbyHKunH Cc’ (2, y). Torgja, B cuy ycnopua B), a (z,y)=a (Z, y) - 
+ % (ZY &), C (2, y) = c' (2, y) + B(z, y, &), THe «=B=0 npu |y|> Qe 


«= O(%9), B = O(e 9) mpu |y|< 2s). O6o3Hauan 
Lue (z, y) = <a (2, y) yeh ie Caan a (2, «, B, ue) =eauyy + Bu, 
3amluleM ypapHenne (1’) B Buze 
L.u* (2, y) = Leu (z, y) + A(e, @, B, ue). 


MoxkHO NokasaTb, 4TO uA peluleHnst ue(z, y) saqau (1’), (2’) umee 
MeCTO NpefcTaBsieHue 


us (z, y) = Uy (2, y) + Dy un (z, y) + O (Vert) , (4 
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re uo (z, y) — pewienue ypasnenua L.us(z, y) =O npa us (2; Y) pap = PY), a 
Hun (Zz, y) ONpedeasiorca pekyppeHTHO Kak pelleHHa HavanbHbIX 3ama4q 


Fun (2, y)= —A(e,o,8,uk+), kl, =0, &£=1,2,.. 


MpH 9TOM UF (Zz, y) = O (ek). 

Teopema 1. Ecau 6oinoanenot ycaoeus a), 6), B), mo: 

1) pewenue ut (x,t) sadauu (1), (2) cxodumca npu e—>0 ecwdy 6 Deo 
Kpome mouek 1(0,0) u cxodumca paeHomepHo @ Dp npu amwbom R exe He- 
Komopot oKpecmnocmu 1(0,0) K pewenuto u(x, t) sadauu (1°), (2°); 

2) e6ausu xapakmepucmuxku 1(0, 0) Ora pewenua u*(x, t) 6 nepemeHNolx 
Zz, Y cnpaeedaueo npedcmasaenue (4), 20e uo(z, YY) umeem eud (3), ux(Z, y) 
mMOo2eyYM ObIMb NOAYLEHL ONUCAHHOLM bile PeKYPpeHMHolM memodom, NpuueM 


ey = 8(e) = Vex(s); lim x (2) = 903 lim S(e)=0; uz(z, y) = O(8" (e)). 


JlokazatTesbcTBO STOH TeOpeMbl OMNpaeTCA Ha MPHHUMN smoKamMsaluu 
(cm. HmxKe). IlycTb (x,, tj) —npousBobHaa TOUKa u3 D.. Beewem PyHKauto 
p, (x), paBHylo Y(x) Aa X%)—6 KX <x) + 6 UM paBuylo Hy Mo Naa x > x, +3, 
“x<(x%,—, rae x,—vTouka mMepeceveHua xapaktTepucTukn /(x,, t,) c t=O. 

Teopema 2 (npuuiwn soKasmMsaiun). Ecau us(x, t)— pewenue ypae- 
Henua (1), yOosnemeopsiowee ycaosuio us (x, t)|,_) = Ys (x), mo 


A : 
ut (2 ts) — ug Ha» te) = O(a er), (5) 
ede 8(c)=BYex(s)>0 npu e—>0; lim x(¢) =~ (nanpunep, x(¢)= 
e+0 


4 
= In =) ; B— nocmosxHad. 


uy 


O6osnauim 9 (2, y) = \Wa sui cient) aarciateo(gupe ag <r e2)./ Keane (*) 


TaeD 
u @ennep (?) nOeTpORA AG aeons pemenve U*(z, y; t) ypas- 
HeHHa (1) 


U? (z, ys t §) = US (2, ys t 2) + DUa, 95% 8), 


n=1 


rye 


Vie. ut ees p= eG /2Vee— Dale 9), 


cia a 
Cele Ye, = (at i {Vike (pq) Ung (P: 9; * §) — 


—c' (p,q) Un(p, om Ht) Us (2,9: p, 9) 24; 
he (D9) = Vea(p, Q/2 + Va(p, 9) 


IIpu sToM pewieHHe u*(z, y) 3alMcblIBaeTCA B Buse 
ut (2, y) = \  (E) U* (z, y; 0, &) dé. (6) 


MoxkHO JOKa3aTb HepaBeHCTBO © 


( [e@, y—e(t, OP 
Sus Z,Y;7, é) < Dan (sa ( asp é)(zZ—)) 2 exp ‘am Be 7) }, (7) 


n=1 a 
937 
2 JAH, rv. 117, N 6 


fe dp = D7 KP HV GL sy Sa) ae yy P< kK 
|e (Z, y)| +e’ (2, ») |< K; K — nocrosnuas. 

Ilyctb Terlepb TouKa p(x,,¢,) Mpa 3amene x,t Ha y,2 TlepexoquTm® 
P(z,,y,); Torga 1 (x,t) nepeliqeT B MpaAMylIo Y= YY), a TONKA Po (X5, 0) —1 
P,(0, y:), H NyCTb TIpW saMeHe Z, y Ha Z, @(Z, Y), COOTBETCTBEHHO, P (2;, & 
nepexomut B Q(21,0(Z1,41)), @ Po(O, 41) —B Qo (0,¢(0,y:)). Torga 
oxpectuocty Q, (0,0 (0, y:)) Ha 2=0 maocKocTu (2, 9) OyqeT COOTBETCTBOBAT. 
8,-OKpecTHOCTh TOUKH Py (0, Y;) Ha 2 =O MOcKOCTH (2, Y), KOTOPOH, B CBOK 
ouepelb, CyMeT COOTBETCTBOBATb 63-OKPeCTHOCTh Py (X,0) Ha mpamo t=O 
MoxkKHO MOKa3aTb, YTO 0, < 4). 

Tlocrpoum ibynKunio ds, (y), 5; = 2) ezx(s), HW Halizem peulenne wg, (2, y 
ypapnenna (1’) mpa ycmoBun uz (Zz, y)|,9= b; (y). Torga us (6) u (7), Wenas 


gameHy 9 (21, 4;) —¢ (0, §) = 2 Vez, 4, noy4HM 


2 e fl 2c f 
| us (i, Y1) a us (21, Y1) | <(2M, (1 so S) ge Pas a 1. et ( 2) ? (8 


ai 


re S = (dj, +d,+ds+---)/2; |b|<(M,; M,—nocrosnnaa. V3 (8) spire 
KaeT CmpaBeAIMBOcTb (0), Tak Kak BCerfa MOKHO JOOUTHCA, ITOOBI 3 > 63. | 

HetpyAHo BUseTb, YTO NOJyueWHbIN pesyJIbTaT HMeeT MECTO H B TOM CJIY! 
yae, ecu B (1) nepea uy cronT KoappuunenT a(x, t) > p >>0, yoBmeTBO 
PHIOMLMH YCJIOBHIO B). . 

MoxHO JlOKa3aTb, YTO MOBeeHue MpH e—O0 pelleHHA KpaeBol 3aqauH ypaB. 
Henna (1) Kak WIA KOHEYHOTO OTPesKka, TaK H JIA NOMyMpAMOK BHYTPH OOacT¥ 
OMpeWeeHHA PelleCHHA aHaJIOTHYHO MOBeeHHIO PelieHHA 3agauH Kou, x m0! 
JIYYHTb COOTBETCTBYIONLYIO ACHMIMTOTHKY. 


Mockopckul rocylapcTBeHHbIH YHHBepCuTeT Tloctynuao 
um. M. B. JlomonocoBa FTV Si 


UMTHPOBAHHAA JIATEPATYPA 


1M. VU. Bumuk, JI. A. JltioctTepH uk, JIAH, 118, Ne 4 (1957). 2M. Gevrey, 
J. Math. pures et appl., (6), 9,305 (1913). * B.®euasaep, Yen. matem. nayk, B. 5, 67 (1938); 
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Jornanqe Akaxqemun nayx CCCP 
1957. Tom 117, Ne 6 


MATEMATHKA 


tO. CMHPHOB 


NIPMMEP OJHOMEPHOLO * HOPMAJIBHOLO MPOCTPAHCTBA, . 
E COAEPKAWEFOCA HH B KAKOM OJHOMEPHOM BUKOMMAKTE 


(IIpedcmasaeno axacemuxom II. C. Aaexcaxdpossim 21 VI 1957) 


_B. Typesuy foxa3a, uro Bcakoe mpoctpaucTBo co cueTHO 6a30it uMeeT 
MKOMMaKTHOe paciuuiNpeHue (CO CueTHOHM Oa30H) TOH xe pa3smepHoctTy (1). JToT 
e3ybTaT OOoOmeH BonMeHOM Ha MOObIe HOpPMaJibHbIle mpocTpaHcTBa ANA 
asMepHocTn dim, onpejeseHHoli c momomb1o NoKpprruii (?). H. 5. Begenucos 
OYUN aHaJIOrHYHbIN pesybTaT JIA Oowbwon VHAyKTHB- 
ou pasmepuoctu Ind (°). Jina mawoli unyyKTHBHOM pa3smMepHo- 
qm ind ananormuHoe mpeymoxenve nosyueno H. B. Bege- 
MCOBLIM JIMUIb JIA HY bMepHBIX Npoctpaucte (4). [IpuBogumeii 
ecb UpHMep TOKasbiBaeT, YTO KE JIA OJHOMePHbIX HOp- 
faIbHbIX IIPOCTpaHCTB MOKeT He ObITb OJHOMEPHbIX OMKOM- 
laKTHbIX PaClIHpeHHu. 

§ 1. BcnomMorateabuHoe npoctpaHcTBo S**, 

A. Ilyctb ¢—MollHOCTbh KOHTHHyyMa, © (c) — HaHMeHb- 
tee MOpaA,KOBoe uucno MoulHocTH ¢. Iyctp [T— ynops- 
(OYCHHOe ~=MHOXKECTBO BCCEBO3MOXKHbIX Nap ax, rye « — m000e 
lOPANKOBOe YHCJIO, MeHbIee YMCA w(c); x — HeKOTOpOe Pac. 4 
IMCIO NomyuHTeppana [0; 1). Ilopagox Bs I gaerca cue- 
YIOWIMM O6pasom: cunTaem ax <a’x’, ecm a<(a’ MH 2%Ke CCIW =a’, HO 
<x’. Kaxyyto mapy «0 6yzeM OTOXKJeCTBIATb C UNCJIOM &. 

B. Ilyctb Komnakr ® cocront us Bcex Toyex mocKoctH XOY Bua 


m0), rye O< x< 1, uw Baga ea y), rie faa srooord W=nOnsl, 2 


| mo6oro uenoro k, O<k<2", BenuuMHa Y MpHHHMaeT BCe 3Ha4eHus 


IT —= nie) se BKJIOUHTeIbHO (cM. puc. 1). } 

C. Uckomoe npocrpaucrBo S sABUJIAeTCA NO[MHOXKECTBOM TONOJOrHYeCKOrO 
pousBeyenua Ix Y muoxectsa T, B3saToro B @CTeCTBEHHOM «MHTepBasbHOM» 
onosoruu, Ha oTpesoK Y = [0,1]. Jlna storo TouKu (x, y) MMOCKOCTH CONT 
'KoToppx O<x<1 uv O<y<l, MbI 3aHymMepyeM BCeMHM MOPAAKOBBIMIA 
MCIaMH %, MeCHbIUMMM yuHCa w(c). Touky, 3aHyMepOBaHHy!O UHCJIOM 4&,. 
OosHauuM uepes (Xx, Y.). Jlanee B KaxKOM KBaypate Q, MpousBeeHud POCY= 
OcTosiem u3 ToUeK Bua (ax, y) u (a+ 1, y), rae « puKcupoBaHo, a0<x<I 
-O<y<1, mp 6epem komnaxt @,, cocTosMlMH H3 BCeX TaKHXx POE 

L 

“, y—y~)€@ u B TO *e Bpema pu O<. x <1 HempemeHHO By <4 4 


* B BblpaxkeHHAX «OHOMEpHOe», “HYJIbMepHOe» paSMepHOCTh MOBHMAeTCA TOMbKO B 
MEICI€ MaOH HHAYKTHBHOM pasmepHocTH ind, Mpavem Ma JOM Mbl HaSblBaeM HHAYKTHB= 
yiO pa3MepHocTb B cmbice Yppicona (HHAYKUMA BefeTCA NO TOUKaM), HHAYKTHBHY!O pas- 
epHocrb Ind B cmpicme Uexa (nHAyKUMA BeeTCA NO 3aMKHYTHIM MHOX€CTBaM) Mbl Ha3bi- 
aem OONbwmoOH. Beerga ind R<Ind R. 

** ONO ABNACTCH BHAOM3MeHeEHHeM u3BeCTHOTO MpocrpaHcTBa Jlynma (5). 
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CymMMa Bcex KomnakToB @, HeCTb UCKOMOE NPOCTPaHCTBO®G 
Ono COcTOHT M3 CABUHYTBIX B KBaypatel Q, upousBegenua I’ X Y kommak1 
@, Tak, TO Ha Kaxol «ropH30HTambHoH npamod» xy, O<y< 1, umeetph 
KOHTHHYasIbHOe YHCIO OTPe3KOB, H ypeSaHHbIX Tak, 4YTO OHH MepeceKaloTca 
copampimay [XO u PX] amu B WeNOUMCIIeHHBIX TOUKAX (4, O) u, COOTBeT 
eeHHoO, (a, 1). 

D. Ilpocmpancmeo S Hopmaaoxo. 

JlelicrsurembHo, mpousBeyenne TX Y yopMasbuo (cm. (°), crp. 166, emma 
a mpoctpascTBo S 3aMKHyTO B HeM, TaK KaK COjlep2xkKHT BCe «BePTHKaJIbHb 
oTpeskH aX Y, «<Ca(C). i 

E. Huxaxoe KkoHmunyanrbHoe nodmHoxcecmeo A’ mHosecmea A = {(a, (iS 
He OMICAUMO HUKAKUM HY AbMePHbLM MHOICeECMB6OM on MHOsCecmea B= {(«, 1)j\\ 

Tloxasateabcrtso. JlocrarouwHo foKa3satb, uTo rpanuua |U| m00% 
KaHoHuuecKon ** oKxpectHocta U mxoxkecTBa A’, 3aMblkaHHe [U] KOTOP} 
nepecekaetcsic B 110 MHOKeCTBY MOLIHOCTH <c, CO,epxuT TO KpaHHeH Me} 
onua oTpesox. Jjoxaxem aro. Iyctb uit Kako TouKn (x, 0)€ A’CU uncP 
6, @CTb HavOosbisee M3 BCeX TakHx uncel y, uTO ax [0; y) CU. Tor 
0<by<1u(a, 6.) €|U], mpasem, tak Kak nepeceyenve [U] ) B uMeeT oii 
HOCTh <<¢, TO, HawHHad Cc HeKOTOporo «a, Bce 0,<( 1. Muoxectso Y’ Bel 
qucen bz, & => %,, HIM KOHTHHYabHO, MJIM He KOHTHHYAaJIbHO. 

B neppom cstyyae uMeloTca YBa unca b’ u Ob", 6’ <b", sapuawuluell 
TOUKaMH NOJHOrTO HakOMJIeHHA MHOwKecTBa Y’. SHauHT, KaK MHOKeCTBO BC 1 


b’ b” 
qucesi a”, a” >a), JJIA KOTOPbIX es TaK H MHO%KeCTBO BCeX UHCH 
; , za b” } 
a’, a > a), [JIA KOTOPbIX Durccnmrarris KOHTHHYaJIbHbI, @ MOTOMyY KONG: 


HalbHbl uucmy o(c). pu stom Hnenpemenxo («’, b.-) €[V], rae V=S\[UP 


PAUMOHAJIbHBIX OTpeskos [r’; r”] CUeTHO, CTaO ObITb, CYHLECTByeT KOHTHH? 
aNbHOC MHO2KECTBO YHCes &, KOTOPbIM NOCTAaBJICH B COOTBETCTBHe OJMH HU Til 
Ke oTpesoK [r’; r”]. SHauNT, wMeeTCH Takad MNMOCIeOBaTeMbHOCTh uUMNCE 
f / u” 
ay < Bm << Pate <..., W710 by, >" a Ba xirs PIGV, meee 
/ ” 
as. Torya Jin MpeqesbHoro uncna y=lima; wMee 
sae [0; oF] CIV] uw yX([r’; r”] C[V]. Tostomy orpesox yx [r’; r”] come 
*KUTCA B rpaHuue |U |, uro u TpeGoBamocb oKasaTb. t 
Bo BropoM cylyyae, Kora MHOxKeCcTBO Y’ He KOHTHHYyaJIbHO, Halijer¢ 
TaKOe YCIIO %, %Ca,<w(c), wTo b,=b6 mpu Beex a >a,. Ananorvur 
MpeAbIyWleMy MOXHO TOKa3aTb, YTO (ax, y)&U Kak TOMbKO hy Car < w( 
au O<y<cb. Mo nocrpoenuto mHomwKecTBO BCeX TaKHX uNCe a, ITO Yo = 
sHaunT, [a; a-+1]xbCS, konTunyabHo. 3HauHT, Bce 9TH OTpesKH [a; «+1]xX 
cogepkatcx B[U]. Ecum [a «+ 1])xbC]U| xorb yaa oguoro uncna ¢ 
x<a(c), TO Bce JoKasaHoO. B mporuBHoM cstyyae, 10 MocTpoeHuio KOMMaKTG 
@,, WIA KaxKOroO Takoro uuCa%, 4YTO Y, =b, HMeIOTCA TakKHe pallHOHaJIbHb 
quca x ur oTpesKa [0; 1], 4uTo r>b u axx[b; r]} CU. Ho torga cHo 
dalfleTCH KOHTHHYaJIbHOe MHO?KECTBO TaKHX YHCe a, JIA KOTOPbIX YHCIa 
coBnafaioT MEKAy coOoH. SHauqMT, anasoru4Ho TIpeAbILYWEMY, MOKHO BbIOpaT 
TakWe palMOHaJIbHble ynca r’ ur” oTpeska [b;r] u TakytloO NocJleqOBaTe Jt 
HOCTH %X1<BYipXo<PoYo<. .., TO aX; X [b; r] CU, wo By; X[r’; 7] CI 


* Muoxectsa A un B mpocrpanctsa R mo onpezewenuio oOTLENUMBL MHOKeEC 


@om C, ecu pasHoctb R\C sapasetcA cymMolt TaKux OTKPbITbIX MHOxecTB H u G, 7 
AGH. WIG abe 


« ** T. e. Taxol oxpectuoctw U, uto S\U = [S\[U]]. 
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Bor <r" <r. Orcioya Aunt mpexembHoro ywucna 7 = lime; nonyaum, 

To yX[r3 r"]C(U]N[V] =|U |, x70 u tpe6opanoch joKa3atD. ‘ 

§ 2. OCHOBHOe NpocTpaucTBo &, 

-F. GQxap smHert Gt aly 
JIMHeEHHO De neason alle fn (y) sma ia Tart 

tpesox Y =[0; |] B orpesox Fea =| , W=1,2,..., Mbl TowyuuM «cxKaTHe 


JOJIb OCH po mpouspeyenua Ix Y, KoTopoe MepeliqeT mpH 939TOM B MIpous- 
1 
ejenue I’ x Fest al. IIpu stom npocrpauctBo S oro6pa3utTea romeomop(bHo 


1 il ; 

Se Pb ee 2 

; nurie a|SPXY, CK eeHHBIe Tomap: 
/ 4 \ 

0 «OCHOBaHHA Sa 04s Bri = ase 

u Min At \(% —i)} WB {(«, ari). TlonoaHuB 

HOmwecTBO L= US, ofHOH 3aMKHYTOM TOUKOH & Cc OKPeCTHO- 


3aMKHyTble MHOxKecTBa S,, S,zCITx 


n 5 
Samu U,6= FU US), n= 1, 2,...) TONY IUM UcCKomMoe Tpso- 
i<n 
TPaHCTBoO &. 


G. [Tpocmparncmeo % Hopmaaouo. 

JleticrpuTembHo, mMHOxecTBO Ss, HMea THI Fo B HOPMAJIbHOM IIpocTpaHCTBe 
YX Y, HOpMabHo. SHauvT, HOpMasIbHO uM MpocrpancTBo © = SUé Tak Kak 
WW nia ay ear n= I Dig 

H. IT pocmparncmeo & odvomepuo: ind S = 1. 

Jloka3sateabctTBo. Tak Kak mpocrpancTBo & cojepxKuT mHTepBas 
0X(0; 1), To ind >1. Uro6nr yoka3arb oOOpaTHoe HepaBeHCTBO, JOKaxKem 
HepapenctBo ind,&<1 gna mo6oro x €X. 
ie Lak Kare | Us| = Ay vw ind Ap = 0 guawnoboro ny rolind,.& <a). 
2°. Ilyctb Touka x, x=&6, umeeT Bug (a, y), THe “—MpefembKOe YHCIO. 
Torya, Tak Kak MOUIHOCTh nopayqKoporo Tuma «-+1 MeHbIIe MOLLHOCTH 
KOHTHHY yma, cyulecTBy1ioT uncna y’ E(y—e; y) uy” E(y; y+e), He coBla- 
AarollMe HH C OfHMM M3 Yucem fr(y,), <a, n=1,2,..., Kakoe Obl ¢, 
O<e<y, Mbl HM B3auM. SHauNT, CyIeCTBYeT <«CKOJb yroxHO MaJaa» 
OKpecTHocTb (Bt; «t)x(y’; y”) TouKu («, y) B npousBegenuulxY, rae ba, 
a ¢ — BOMYHO-HppallMoHambHoe uncO. Ilostomy rpaHuua sTOH OKpecTHOCTH 
mepecekaetca c 4 m0 HysbMepHOMy MHOxecTBY. SHauHT, indyo< 1. 

3°. Jina Kaxkgow us ocraBluuxca ToYeK x’ mMpoctTpancTBa 4, x’ &, B 
mpousBeyenun [XY umeerca okpecTHocTb BHya (a, «-+ 2) (0; 1], romeo- 
MopdHaa HenodHOMy KBagpaty. [lepeceyenne L(\([a; «+ 2] (0; 1]) oguo- 
MepHO, TaK KaK SABJIAeTCA CYMMOM CUeTHOrO 4uCJIa KOMMaKTOB BHya O,. 
SHayuT, uw indy, S<1. Urax, indi£=1, uro u Tpe6oBasiocb WoKasaTb. 

J. ITpocmpancmeo & ne codeprcumca Hu 6 KaKOM OOHOMePHOM 6ukomnaKme. 

JlokasatreabcrTso. Jlonycrum, uro cyulecTByer OukomMMakT 4 TaKOH, 
YTO ea) Mind Y="1-""Toerna, ” 10 teopeme XV, Bejlenucosa (4), TaK2Ke 
IndS—1. 3uaunt, ana mo60 TouKu x OuKomnakta ¥ u moOoH ee OK pect- 
Hoctu Ux HafiqyTca TakHe oKpectHocTH Onx, 4TO [Onx] COnpyxCUx u 
ind | OnXx BetOr rier? == 1,027.7. 110, TONld 4B mipoctpancTBe L Halliuch Obi 
Takue OKpecTHocTH On TouKH &, YTO [Ont] COna1§CUis uw ind|O,&| = 0. 
IIpupeyem 93To yTBepxKjeHHe K IIpOTHBOpe Ho. , 
Bui6epem Takoe yucno N, uto [Uyé]CO,§ Torga Ay = {(« —i)} es 


= |Uyt|CO,é. Tak kak, B cumy 0. E, HKakoe KOHTHHYaJbHOe NOAMHOMKECTBO 
MHOKecTBA Ay_, He OTeIMMO OT MHOKecTBa Ay HHKAaKEM HYJIbMepHbIM 
MHO2KECTBOM, TO MepeceyeHne [0,6] Any KOHTHHyaJbHO, HOO B NpOTHBHOM 
culyuae KOHTHHYyaJIbHOe MHOKECTBO An1= AneeS [0:5] ObIIO Obl OT]@JIMMO OT 
Ay HYbMepHbIM MHOXxKeCTBOM — rpaHHlleli oKpecTHocTu O,& CaeqopaTesbHo, 
cHopa B culy m. E, mHoxkectBo [0,5] (| An, He OT/euIHMO OT Ayn—» HAKakKHM 
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HYJIbMepHbIM MHOXxeCTBOM. OguaKo [0,8] VW Any COE a ind | O.¢ | = 003 
THT, H Nepeceyenue [O:]Ay—» KOHTHHYaIbHO 4 MOTOMY He OTJeHMO 
An—s HYJIbMepHBIM MHO>KeCTROM., IIpogqomkaa stot mpouecc, IIpHCM K TOM 
qTo [Ov-15]) A, A, a 970 MpOTHBOpeyHT ycnoBuIO [Oy_,é] CUE, Tax xk 
| U,é| =A), uT0 a TpeOoBasocb jloKa3arb. 


Ilocrynuo 
15 VI 1957 


WMTHPOBAHHAA JIMTEPATYPA 


* W. Hurewicz, Monatsh. f. Math. u. Phys., 37, 199 (1930). | ?° H.-W a1 lage 
Ann. Math., 39, 112 (1988)4--8 Hi BS. Be ne wueo B, M3. AH CCCP, cep. matem., 5, 9 
(1941). =H. Bo Beira a te B, Yu. san. MIY, matem., 30, 132 (1939). 5 A. Jl ym 
JAH, 66, Ne, 5, 801 (1949). &®10.CmMu Pp HOB, Matem. ctopu., 29, Ne 1, 157 (1951). 
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Hoxrnagn Akagqemun nayx CCCP 
1957. Tom 117, Ne 6 


MATEMATHKA 


K. M. ®HLUIMAH wu FO. H. BAJIMVLAKHH 


O TIPHMEHWMOCTH TEOPHH SPEATOJIBMA K HEKOTOPbIM 
JIAHEMHbIM TONMOJIOPTHYECKMM MPOCTPAHCTBAM 


(I1pedcmaeaéxHo axademuxom B. H. Cmupnosoim 21 VI 1957) 


1. Ilycrb #8, —BemlecTBeHHoe UM KOMMJeKCHOe mpoctpascrBo Banaxa, 
gaBucaiee OT Mapametpa r («<_r-<f). O6o3Hauum || ||, Hopmy @,. 

OQ6 9THX MpocTpaHcTBax OyyemM npegnomaraTb ceqytouree: 1) B, apaaetca 
BCIOJy IJIOTHBIM JIMHeaJIOM B Br (r’<_r) moO Hopme &,; 2) jaa smo6oro 
f€ 2, Bemonmusetca || f || <||f |p (a<r’ <r <8). 


PaccMoTpuM MHOxecTBa YY, =|] Br(a<r<8). B cuny ycnosua 1) Y%, 
KRG ‘ 

BCIOLY MJIOTHO BB,» (r’ <cr). MHoxecTBo Y, CTaHeT JIMHCHHLIM TIpOCTpaHcTBOM, 
€CJIH CJIO*KeHHE HM YMHORKeHHE Ha YNCIa ONpeyeNHTb B HEM TAK Ke, KaK B 
mo60m £, (r' <r). OnpeyesmHM B Qf, CXOJMMOCTh CJIeAYIOMUM O6pasom: 6y em 
TOBOpUTb, YTOfp—>O0 TpH n—co B Y,, ecmH Mpu Bcex r’<Cr || fa |ln-—->O (N= 0), 
Tem caMbIM %%, CTaHOBHTCA NOJHbIM JIMHCHHbIM TOMOJOrHYeCKHuM MpocTpaHctT- 
BoM (1). OueBHaHO, pH moObix r wr”, r<cr’, BB, OOpasyerT MHHeal BY, U 
Ye —B ,, MpHyemM TOMOMOrHA B “On CHJIbHeEe TONOMOrHH B Y,. 

Ilycth @, ecTb mpocTpancrBo, compaxennoe Kk @,. Ecam FEB, npu 
HeKOTOpoM fr’ <r, TO, B cuny 2), F ABAAeTCA JMHEHHBIM yHKUMOHaOM H 


* * o 
Ha Br, T. &. BrC&H, (r’<r) UW ABJIACTCA TaM JIMHeCHHbIM MOJMHOKECTBOM. 
o. * * 
Bpejem jimHeHHOe MpoctTpaHcTBo Y, = > Br, OMpesesHB B HEM TakHe Ke 
Chai 
> oo * 
JMHeMHbIe JelCTBHA, KaK H B @B;r, HW Ha3OBeM efO IIPOCcTpaHCTBOM, COIIpsAxKeH- 


* o oo 
HBIM K Y,. Kaabii dbyHkuMonan FEY, ecTb JMHeHHbIM PyHKUHOHaT Ha Y,. 
C Apyro crTopoubl, yuHTbIBad, 4YTO Ta %*e TONONOrMA B YW, MOXeT ObITb 
nolyyeHa MpH MOMOWH cueTHOM CHCTeMbI HOpM |j || ,, (r>>1,— 1) (7), MOxHO 
n 


yTBepxKaTb HU OOpaTHoe, T. €. YTO MOCO MHHeHHDI (HempepbIBHbIH) (byHK- 
* co * * * 
WMOHa Ha Y, MpHHaqexuT Y,. Ouepuyno, Mpa r<r” Y-CU-n u UCB; 
* * * 
IIpH 9TOM JIMHeHHbIe JelicTBuA BM, Te we, YTOU B Uy, UB B,. 
e 2. 

YJ, CTAaHOBHTCA JIMHEHHbIM TOMOJIOrHYeCKHM IpOCTpaHCTBOM, eCJIM BBeCTH 

NOHATHE CXOJMMOCTH KAaKHM-JIMOO W3 JBYX cmocoOoB: a) fy, CxoquTcA (ca6o) 
CJI 

K Hymo (F,—0), ecam F,(f)—>0 mpu mo6om f € Y,; 6) Fp» cxoqutcs (CHIbHO) 

K HyMO (F,=>0), ecam F,(f)—>0 paBHomMepHo Ha 000M orpaHHueHHoM 

MHoxecTBe MC, (MHOXKECTBO Ha3bIBaeTCA OPPaHHYeHHbIM, eCJIM CYMLeCTBYIOT 

nocTosHHble Ky, < oo (r’<Cr) Takue, 4To lif || < Ky ua Bcex fem). 

2. Tycrb A— aunelinplit onepatop, oTroOparxKatoulwit £, B B, («<r <B), 
mpHueM ero jlelictsve He 3aBAcHT oT fr. Onepatop A MHAyuMpyer B kKaxKOM 
9, H@KOTOPbI JMHEMHbI HeMpepbIBHbIM ONepaTop, AeHCTBHe KOTOpOorO TakxKe 
He 3apucuT oT r. O6o3sHauuM yepes A* onepaTop, colpsxKeHHbIt K A, elicT- 
BYIOWHH B 3,. Ero jelicrpue Takxke He 3aBHcuT OT 7. STO O3BONMeT pac- 

* ~ * 
CMOTpeTb onlepatop A* Ha MpocrpancTBax Y, = > Br. TactpuOyTHBuocrp 
Ke 
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9TOrO OllepaTopa HW He38aBHCHMOCTb eo JIeHCTBUA OT fF OYeBHHEI. Onepatop /{j 
* fF 

HelpepbIBeH 110 O6eHM TONOJOrHAM B Y,. | 
3. Tlyerb Tenepb K onepatopy A B KaxkOM mpocrpaHcTBe %, TpHMeHHMY} 
treopHa Dpegroupoa (7). Noxaxem, 4TO B 9STOM cCulydae H B MpOcTpaHcTBayy 
Y- (a#<(r<8) BbIMoMHAIOTCA BCe Teopempl PpesroubMa. 
Teopema 1. Yucno aunelino Hesaeucumolx pewleHuu YypaeHeHuu Af =3 

* Ps 

u A*F = 0, coomeemcmecnHo, 6 Yr u 6 Wr KOHEUHO U OOUHAKOGO OAA OOOU.§ 


YpaeHenutl. 
Tloka3satTeabcTBo. Ilyctb ypasneywe Af =O wumeetT k (R< oO 


JIMHeLiHO He3aBHCHMBIX (JI. H.) pelenul B Y,. Torga B B, (r’ Cr) ypaBHeHHie 
Af =0 umeert &, (r’) >k, ky (r')<C 00, a. H. pewleHHH, nosToMy u k<_ cop 
Ypasuesve A*F = 0 B %, umeer Taxxe &,(r’) wl. H. pewiennli; mosTomy If 
M%; ono umeet ky >&,(r’) a. w. peweunli. Tak Kak %; CB, TO ypaBHeHnge 
A‘F =0 B @, umeeT kg >, J. H. pemlenuit, ks<(00o, M mosToMy ky < oof 
Torga ypasyesne Af=0 B %, wmeer Toxe kz J. H. pelenui, mpayeny 
kg <hky B Cuy BKMOVeHHA B, CY. B utore, Rk, =k (=A, (r’) up r’ <7] 
YTO yKa3bIBaeT Ha He3aBHCHMOCTb & Hi ky OT Pf). 

Teopema 2. J[na mozo umo6e ypasnenue Af = g[A°"F =G] umeacs 
peulenue @ YU, (Y,), Hev6xodumo u OocmamouHo, umobol Onn ecakozo ® EY, 
(oE%,), yOosnemsopsioiueeco ypaeHenuio A*D =0 (Ao =0), umeno mecmo 
pasercmeo D(g) = 4 (G(o) =V). 

Heo6xoqgumocrtTb. Ilyctb Af =g paszpeummo B YY, U, TEM CaMbIM, BI 
mo60m 2, (r’<r). Ecau ® —mpou3BombHoe pelleHve ypaBHeHua A°® = 0,/ 
DEY, TO DE B,_. (e<é,). B cuny HopMambHOH paspeuimmocTa omepaTopa} 
AB @r-e, nomyuum © (g)=0. 

IlycTb Tenepb pa3pellHMo B %, ypasnenne A*F =G uw nycrtp o€ Y, — 
IIpOH3BOJIbHOe pelleHve ypaBHeHHa Ao =O. Tora pH HeKoTopom ¢ >0 
F u G€%,_-» o€ Br. HW, B CMY HOPMasbHO pa3speliMMocTH oOMepaTopa ¥ 
A B&B, Ge) =0. 

Toctatounocrpb. Ilycrh {®,})" (m<oo M He 3aBucHT OT 7, B CHAY 
TeOpeMbI 1) — MakcHMaJIbHad JI. H. CHCTeMa pelleHuii ypaBHesua AD — OQ | 
BY, 4 ®,(g)=0 (k=1,.'.., m), ge. Tipa “ecex “8; O~ om 
D6 7s, ge Br-s. Cuctema {®,}" ecTb NoOJHaA J. H. cucTema pellenuii 
ypasHennt A® =0 B Bs. Takum o6pa3om, ypaBHesne Af = g& paspeliumMo 
B Ju06oM B,-s (6<4)). Torga, YyuHTbIBad He3aBHCHMOCTb pa3MepHOCTH 
m(<( oo) HysleBoro nogsnpoctpancTBa Onepatopa A oT r, nNomyuuMm ero paspe- 
IUHMOCTb B Yf,. 

Ilyctb dyuKuuonan GE Y, yHoBeTBOpseT ycOBUAM G (9) =,0 
(R= 1, 2,..., m), rae {9,}"—TlomHad J. H. cucTemMa peulenuii ypaBHeHna 
Ao=0 BY, Torga mpu d<é, GEB,, o,€B_,. Vpapyenue Apo = 0 
HMeeT B JOO Hrs B TOUHOCTH Mm JI. H. PelleHHH; CueqoBaTebHO, ypaB- | 
Henne AF =G paspelliuMo B Bp_s H, TEM CaMbIM, B Y.. | 

Teopema 38. lan mozo umo6e ypasnenue Af =g (A*F =G) umenro | 


6Y, (6 Ur) pewenue Ort smo060e0 g (OrA awb6oe0 G), neobxodumo u Oocma- 
mouno, umobet OdHOpodHoe Ypasnenue Ap=O0 (A*® =O) umeno moanoko 
mpucuanonoe pewenue. ITpu 6vinNOAKeEHUU amUX YyCaoButt O6pamHoili onepamop 
ag] *\ — 
A™ Henpepoleen 6 %, (onepamop (A) * caa6o u cuavno HenpepoleeH @ Y,). 
Ileppoe yrBepxeHHe cyleqyeT HemocpeCTBeHHO 43 Teopem | u 2, ecan 
yuecTb, YTO paBeHCTBO G(o)=0 (g€Y-) Aaa mo6oro GEM, Baeuer 3a co- 
Cok o = 0. 
JloKaxkeM HenpepsiBHocTb omepatopos A~ u (A") npa ycsiosHH ux 
cyllecTBOBaHHa. 
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O6OsacTb 3Hayenuii R(A) onepatopa A B smO60m B,, (r’ <r) cohepxuT 
Y%, HW MOTOMY BCIOAY NJOTHA B B,-; B CHJTY HOPMaJIbHOM pa3pellHMocTH one- 
patropa A B %, R(A) 3amKuyrTo (') u, cegqoBpaTembHo, R(A) = B,. Crano 
@piTh, A? HelpepbIBeH B KaxKJOM By (r’<Cr); Tak Kak TPH 3TOM OH OTO- 
OpaxaeT %Y, Ha Y,, TO OH HelpepbiBeH HM NO ToHNOuorMH Y,. 

Tlonyctum, uro (A) ' we sapanetca caa6o HeMPepbIBHBIM OrlepaTOpoM 
B %,. Torna cyllecTByeT ocmegosatenbHocTh {Fp} CY, Takaa, TO 


Ci = 
A’F,—>0, Ho Fy, He cTpemutTca cia6o kK HysO, T. e€. MpH HeKkoTopom f € Y, 
F,(f) He cTpemuTca kK Hysio. Tak kak A oOpaTum B m060M B, r’ <r, TO: 
Af €%, u, B cuy mpeationoKenun, A F(A 'f)—0, 7. e. Fn (f) +0, uTo. 
MpOTHBOpeyHT HalLeMy jonyulenuio. CnaGast nenpeppipnocth (A ) * yoKasana. 
AHaJOrHUHbIMH paccyXeCHuAMM NOKASbIBaeTCA CHIbHaA H€IP€PbIBHOCTb CA vee 

Paccmotpum onepatop A, = E— iB, rae B— «uxefinpti onepatop ua 
wi060M IpocTpancTBe %,, MevcTBHe KOTOPoro He 3aBHCHT OT fr, e<r<B. 
Ilyctb # — o6nacTb koMMseKcHOH MuocKocTu (A), B KOTOpol A, pa3lO%xKUM 
Ha CYMMY KOHe4¥HOMepHoro H OOpaTHMOrO OlepaTopoB B JHO6OM %,;, HU, KpoMe 
Toro, cyliecTByeT TouKa A,E*, B KOTOpOH onepatop A, o6paTuM B B,.. 
Torga uMeeT MecTo cyleqyollad Teopema: 

Teopema 4. Yucro 3nadenutt h, npunadnencauux ¥, 6 KOMOpbIx one- 
pamop A, Heo6pamum 6 Y,, KOHeUHO 6 ~Atobol 3samKHYymMot uacmu &; amu 


BHAUEHUA — OOHU U me de OAA BCeEX fr, AKCT<H. 

JlokasaTembceTBo. Ilycth }—TouKa HeoOpaTuMocTH AMA Ay; co- 
TuacHo Teopeme 3, cyulecTByeT f €9, Taxoe, uTo A,f = 0; Tak kak f €B,., 
r’<(r, TO \ ecTb oco6aa TouKa oMepatopa A, B %B,:. MuHoxKecTBO BCeX TaKHX 
sHayeHHii A ma onepatopa A, B 8, WHCKpeTHO B JIO6O CRA3HOH KOMMO- 
HeHTe MHOxecTBa Ma, (*) u, Tem Oosee, B ¥ C Ma. 

Ecmu  ecTb TouKa HeOoOpaTHMocTH A, B Y,, TO 9TO %Ke BepHO HU B Mpo- 


CTpaHcTBax Up, a<r’<f. 
IIpumep. Ilyctp E,(2)= San? (r)z” (0<on<00; a<r<§)—ana- 


0 
maTHYecKkad (pyHKuNA B Kpyre Cy (|Z2|<(r?); mycTb #8, —Oanaxoso mpo- 


CTpaHcTBO ZZ, T. €. COBOKYNHOCTh Bcex (yHkunl f(z) = Sanz", Ws KOTO-- 
n 


prix | fi, = (Sa, Poem Nee oo, roe pol. Ilyctb o&, (rf) MoHoTOHHO- 


pacTyT c pocrom 7. OueBuaHo, mpocrpaHcTBa @, YAOBJeTBOpAIOT ycIOBHAM 
D), 2 m. 1. Kaxjfomy dyHkuvoHaty FE, cooTBercTByeT (dyHKuHA 


rae S \bn\%en ?(r) (ana p> 1) wan sup | On| %n (7) < 00 (nua p= 1): 


as ; 
n=0 — 
tA 


ie 
(suect += 1). IIpu 9Tom F(> nz") = icon IIpoctpauctBo Qf, 
n n 


B HalleM Culyyae e€CTb MpOcTpaHCTBO BCeX aHaJIMTMYeCCKUX PYHKUMK B Kpy- 
re C,, a TONMOJOrHA COBMaaeT C OOBINHO MpPHHATOH MA STHX NpocTpaHcts. 
= vo 
IIpoctpauctso YJ, H30MopiHO UpocrpascTBy BCeX (yHKUMM, aHaJMTMYeCKAX 

peoowactH | 2| >-r (*). 
Paccmotpum onepatop B, evcTByIoulMi B 000M 8, HM 3afaHHbIh MaTpa- 
Hel [Ymnle nao» Ha KOTOPyIO MbIl HaJlOxKUM cCwJefyloulee TpeOoBaune: 
y : " he = 
ara are Maen (r) the Meee (r) (x a, r S B), rie. 


1) waa mo6oH KOHeYHOH MNOCJeQOBaTeJIbHOCTH KOMMJICKCHbIX 4HCedL 


Me Vigwte slay dV Le peer MeCTO See orci 
(os) R 
31 Mr Mn (<0? SM, Pal), WUN<L “<r <p 
n=0 |m=0 n=0 
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2) cymjectByior Ape Mmarpuupl [c% (r)],_5 1... aT ae 
i=1, 2,.+-, SCO i=1,2,..., SCO 
Sc? (PP an(r) <0 icctilin? aaa 


n=0 
oO 


S dv an 7 (r) <0 i 
n=0 
(B cayyae p=1 mocueqHee ycoBHe HayO 3aMeHHTb Ha cseqyroulee 


sup|d\? (r) | an (r)<00), a<r<§, Tak 4TO wMeeT MeCTO COOTHOLIEHHI 
Ss 


i=1 
Onpeyemmm  elicrsue oneparopa B B &, ciHeqyiouuM o6paso0M 
B( > a,2") =e d(d Cae z", Onepatop B ecTb HHTerpaJIbHbId omepaTop ¢ 
n th m 


oO m 
Ynm® * , 
alpomM S| —Z;;-- Onepatopy B" coorgercrsyeT matpuua [‘,,,,], TPaHcno 


pesos K [7,,]. B cumy Hawux mpemnonowKenui, onepatop B pa3sa- 
raeTca Ha cyMMy onepatopos B’ + B", KoTopbiM OTBeYyaloT MaTpHlbl [7,,,.] % 
(vind |B <1, a B’—xoneasomepspiit onepatop. Ilostomy omepaTop 
A= E—B=(E — B’) — B’—cymna o6patumoro 4 KOHeYHOMepHoro onepa- 
TopoB. B cumy Teopem 1—3 gua onepatopa A, felicTByloulero B aHaJIMTH- 
YeCKHX I1pocTpaHcTBax YY,, HMeeT MecTO Teopua PpesrosbMa. 

Ecau oT6pocutb ycsoBue §(r)<( 1 u paccMoTpeTb BMecto A onepaTop 


A, = E—)B =(E—)B") =)B', yuntpipan, uTo npu jA|<[ sup 6(r)]~ 
“xr<p 


BBITOJIHAIOTCA YCJIOBHA TeOpeMbI 4, TO K YkKa3aHHOH oOOsacTH MpHMeHHMO 
YTBep»KeHHe STO TeOpeMBI. 
[loctaBjieHHble 3fecb yCJIOBHA Ja A, BbINOTHEHbI, B YaCTHOCTH, eCJIM 


@ 
NpeQnoOXUTh p= 1, « (r) =r" u lim pier see 16g) B 9ToM curyyae 
- fl ©€ 
m=0 
Teopua DpeyrombMa IIa onepatopa A, B aHasIHTHYeCKHX MpocTpancTBax Y, 
nocrpoena M. A. Esrpacbospim uHbIM myTeM (°). 
HerpyHo waiitH HW Apyrve NpHMepbl, yKJaQbIBaiolywecd B NpeqOxeHHYy!O 
cxeMy. . 


YepHosuuKkult rocyfapcrBeHHubili Toctynuso 
yHUBep cuter 20 VI 1957 


LMTHPOBAHHAH JIMTEPATYPA 
'H.M.Teapbdana, Yen. matem. nayx, 11, B. 6 (1956). 2?C.M<Huxoancknu ai, 


Hi3s. AH CCCP, cep. matem., 7, Ne 3(1943). ® M.A. Eprpados, Tp. Mock. matem. o6m., 
5 (1956). 4A. WU. MapKkymesBuu, Matem. cOopx., 17 (59), 2 (1945). 
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Hornagon Akagqemun nayx CCCP 
1957. Tom 117, Ne 6 


rHIPOMEXAHHKA 
B. MN. KOPOBEMHHKOB 


TOYHOE PEWEHWE HEJIMHEMHOM 3AJ]A4UK O B3PbIBE B IFA3E 
NPM MEPEMEHHOM HAYAJIBHOH NJIOTHOCTH 


(ITpedcntaeaeno axademukom JI. H. Cedosvim 22 VI 1957) 


IlycTb B HauaJIbHbIft MOMeHT BpemMenH ¢t = O B TOKOMULemMca ra3e B TOUKe 
BQOJIb IpAMOM WJM BAOJb MVJIOCKOCTH MPHOBeHHO BbIqeMacb KOHedHaA 
gueprua E, T. e. Upousowmes s3sppis. B cmyuae WHNMHpuyeckoro 3apaza 
gHeprua E paccunTaHa Ha eJMHMUWY JWIMHbI, B CyyYae MocKoro 3apaqa — Ha 
efunuuy muiomagu (1). Ilo rasy pacnpoctpansetca ccbepuyeckas, WuJIMHApu- 
yeckad HIM MnvlOCKad B3pbIBHad yapsad BowHa. 3a yapHol BOHOL 
IIpOHCXOMUT HeyCTaHOBHBIUeeCA OAHOMepHOe JBHxXeHHe raza co cciepHyecKoH, 
WIM ApH4ecKkOH WJIH NWIOCKOM CHMMeTpnen. 

Hayanbuoce apjeHnve Pp; NOCTOAHHO, HadabHad MJIOTHOCTh Lra3a mepe- 
MeHHa HW MeHAeTCH C H3MCHCHHEM PaCCTOAHHA OT IleHTpa B3pbIBa TO 3aKOHY 


a= ice : : a (1) 
ona ark lake soe 


re ~— OTHOWeHHe yestbubix TeMJIOCMKOCTEeli; @—TOMOKUTeMbHAaA TMPOH3- 
yv(3—y)+2y—2, Svy +4—v 0 E \1ly 
ieee A Geka eee PR 
Vest vile at) Pitted OR 
JuHamuyecKkaad fuuna; v=, 2, 1, cooTBeTfcTBeHHO cayuaro ciepHyeckon, 
UMWJIMHIpHyeckoH WIM MOCKOH BOJHbI, 33 = 47, 52 = 2m; 0, = 2. [Us (1) 
BHAHO, TO p, NapaMeTpHYeCKH 3aBMCHT OT BeJHUMHEI y MH MwHaMuyecKon 
JIMHbI 7°. 
Oysomepubie afua6aTHuecKHe JBu2KeHMA asa 3a BONHOM OMUCbIBaIOTCA 
cCHcTeMOH ypaBHeHHi 


BOJIbHaAH UWOCTOAHHAA, & = 


ot 4 e(E +2) <0, 
e(B)+ea(2)=° 


rye U--CKOpocTb; p — WaBJieHHe; p —IIJIOTHOCTb. Tpeoyercs ompeReJIMTb 
3ABUCHMOCTb CKOPOCTH, aBJieHHA WH MJIOTHOCTH Ta3a OT JIMHeHHOM KOOpdu- 
HaTbI f HW BpemeHu ¢t, a TakxKe 3aBHCHMOCTb padMyca yMapHOM BOJIHbI fz OT 
BpeMeHH. 

Samaya cBomUuTCaA K HaXOXKMenuIO pelieHHsa cucTembl (2) C YykKa3aHHbIMH 
BbILWe HavaJbHbIMH YCJIOBHAMH, a Take Tp TpakWYHOM yCJIOBHH B IleHTpe 
cummMetpuu v(0,t)=0 uw ycaoBHaMH Ha (PpOHTe B3PbIBHOM BOVJIHbI, KOTOpbIe 
MOryT ObITb 3alucaHbl B Be (7) 


2y—(y—1 
%2=—,(—@: Pa= ee Nei Oe 


a ee q 
Skee 
arr ay (3) 
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- | 
pike et dr, | dt — cKopocTh yapHoli BOsHbI; g = Pi / p10”. HenocpegcrBen- i 
HOli TIpOBepKOH MO%KHO yOeMTbCA, YTO pellieHHe MOcTaBJIeHHOM 3alayn Jaetcs |y 
(bopMy Jamu 


p= Be bore ro ’—¢—pewmt: oe 
a % u 
Douheepemen a =G=p ies ee =yle ‘ 
= ae ea ey HO G-DF@Im}: OF 
(2)'= Gira) 
To / 2v6, a5 fete ep ie 1} (7) 
2 1/(8—1) 
rye x=r [et}2!*; b= [ara | ; f(x) >0—dyxuKuns, ne mpHHu- 


Malollad OTpHWaTebHbIX 3HaveHHii. SaBucumocTb f(x) ompewenmeTca us 
y paBHeHHA 


(% Gas) oar lS) i bf 
Clerc aire (8) 
Vismenenne jlaBJIeHHaA HeMOcpeCTBeHHO 3a poOHTOM YfapHOH BOJHbI 


qaetca (opmy ion 
Pe =ps|! + saris Ws 


Yka3aHHoe pellieHve ObluIo MoyyeHoO M3 TOUHOTO peuleHua JI. MW. Cenora (°). 
Cnoco6 nocTpoeHHA pa3pbIBHbIX PeleHHH JIA 9TOTO TOUHOTO pelleHHA ObID 
pa3pa6oTaH aBTOpOM HacTosuleH 3aMeTKH CoBMecTHO c E. B. Pa3aHoBpim. 

M3 HalieHHOrO HaMH peLeHHA B YaCTHOM CJlyyae pu p, = 0, b-=0 nonyuaem 
M3BeCTHOe peiueHHe (') aBTOMOJeIbHOM 3afauH O TOYCUHOM B3pbIBe, Kora Ha- 
yalbHad MJIOTHOCTh pacnpefesieHa M0 3aKOHy py= Ar—°®, rme A — HeKOTOpaA 
nocTOAHHaA. 


ABTOP BbIpaxkaeT HCKPeHHtIo10 OlarofapHoctb JI. MW. Cegosy 3a nocraHopKky 
3ajlauH HW COBETHI. 


Matematuyecknit uncTruTytT um. B. A. Crexmosa Tloctyruso 
Akajemuu Hayk CCCP 18 VI 1957 


UMTHPOBAHHAA JIMTEPATYPA 


1 Jl. UW. Cegos, Merogp noq06uA H pasmepHocTH B MexaHnuke, M., 1957. 2 JI. UW. Ce 
no B, JAH, 90, Ne 5 (1953). 


948 


Hornagn Axkagemuu nayr CCCP 
1957. Tom 117, Ne 6 


TEOPHA VIPYITOCTH 


K. ®. UEPHbIX 


O COMP SDOKEHHbIX 3AJAYUAX TEOPHH TOHKUX OBOJIOUEK 


(IIpedcmaeaeno akademukom B. H. Cmupuosoim 23 V 1957) 


B nocmeqHee BpeMA, B CBA3H C NOABsIeHHeM paOoTE! Xusna (1), ycoususca 
uHTepec K Hyee I. B. Konocopa (7) 0 conpsxKeHHbIX 3afa4yax NOcKOH Teo- 
puw ympyroctuH. B HacTonljeH 3amMeTKe MOKa3hIBaeTCA, YTO CBOHCTBO compa- 
XKCHHOCTH MO?KHO HCIOb30BaTb H B TEOPHM TOHKUX OGOO0UeK. 

1. IlpennomoxuM, pad KpaTKOCTH U3JIOX%KeHHA, YTO cpeAMHHaA TOBepx- 
HOCTh OOOJIOUKH OrpaHHyeHa 3aMKHYTOH JIMHHeH KPHBH3HbI &%, = const (MBI 
lipHepxkuBaemMcaA OOO3HayeHHH, MpHHATHIX B (°)). Kpome Toro, cunTaeM 3a- 
ayy OHOpogqHoH, a Koadpbuunerst I[lyaccona w paBHbIm Hywto. Torga 
QOoOWeHHbIM 3aKOH T'yka HM COOTHOWICHHA, BBOAALIMe (yYHKUMM HallpA>xKeHHA 


u, v, w (pyHkuun Jlyppe — Toupyenpel3epa), uMeloT BU 


dee = hey (u, (Ole w), C8 —— Ehes, S = Eh-1/,w, 
M, = Ehct,, M, = Ehc,, H = Ehet; oo 


T, = Ehe xg (u, 0, W), T, = Eheyy, S= — Ehe,c, 


a a = (2) 
M, = —Ehe,sz,, Me=— Ehtyy, H = Ehcy:+/20, 


rec, =h/V 12. 


KommlJieKCHbIe CMeILeHHA UH YCHJIMA BBOXHM COOTHOMMCHHAMH 
(3) 


CoctTaBJIfa KOMIMJICKCHbIe KOMOMHAILMH COOTBeTCTBYIONIMX  ypaBHeHH 
cuctem (1) mu (2), nNowyunM JIA KOMIVJIEKCHBIX YCHJIMM BbIPakeHuA 


Py = Ty — My = Ty — iE he y%s = — iEho% (U, 0, @), 
0 ' P 
T, = Tz — — My = T, — iEheyy = — iEheg%, (4) 
0 
S=S+ —-H =S + ihe = iEheg. 
0 


(3necb H HMWKe KOMMOHEHTEI JebopMalwH, CHaO7KeHHbIe YePTOUKOH, 3aBHCAT 


OT U, U, W; CHaG*KeHHbIe THIbLOU — OT UW, V, @). 
O6piuHO Ha KOHType 3ayaioT mH60 oOoOmenHbIe mo Kupxrody ycu- 
Jal — MOMEHTEI 


RR,’ 


lS OM» 
Ao Oa , 


Ty, Lie = T49-+ My; 
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M60 O6O6LIeHHbIeE KOMMOHEHTEI epopMallyu 


1 oy 4 OA, 
“29 ec yw, Odo ah A, Az O24 3, (5) 
ihe CL { OA, . _ 1 do, a 
a1 Ag 003 A; Az 0a, ° Ro’ an As Ode Re’ 
re b= 4 dw a ee ee A hei 1 OAs, 
Ao One R2 ; ‘ c 


af ie ve 
Az O22 + A, As Ox, U— COCTAaBJIALOU 


BeKTOpa MOBopoTa rpaHHuHoro asementa. Uernipe BewHuMHbI (5) MOMHOCTbIO 
onpeleisioT JedopMaliwio rpanwyHoro SJIeMeHTA. 


B YaCTHOCTH, YCJIOBHH 2KECCTKOrO Kpaw MOXHO 3alldCaTb B BHAe 


(6) 

Kpome yxe BBemeHHon 7, = 7, —iEhcyx,, olpewesmHM Ha KOHTYype cule- 
AYIOUMe KOMIVICKCHbI€ BeJIMYHHBI: 
fond / . , ~) , a , ~~ a 

kext Se Fay +- LERC oxen Ny, — Ny, = iE he pros My, == M, aa LEhey22- d 

Kaxkyjoe 43 HallwCaHHbIX KOMIIJI€KCHbIX COOTHOUICHHM CBA3bIBaeT apy BeJIH- 
4YMH — CTaTHYeCKyIO 


reOMeTpHueCK IO. OTH BeJIMYHHbI YMeCTHO Ha3bIBaTb 
CONPs2KeHHBIMH. 


Tlomb3syacb COOTHOINeHHAMH (2), HeTpyAHO TloJTyuHTb 
Sieg fhe — LEhC ox» = LEhE oxo, 
Ny —— N, a= i 


Typ = Ty. + iE hco%, = iEhC, %21, 
ENCion = = LENG ee, 


M, = M, + iEhcyt, = iEhcoes 


2. PaccMoTpuM, Hapsyy C OCHOBHBIM jetPOopMHpOBaHHbIM COCTOSHHeM, 
XaPpaKTeEPpH3yeMbIM KOMIJICKCHBIMH CMeLCHHAMH U, UV, W, COCTOMHHe (CONpA*KeH- 
Hoe), Ava KOTOpOorO 


? 
Tloqctapisa 9TH BbipaKkenna B (4) H pasmenaa 
yacTH, Mouy4aM, corsacuo (1) u (2): 


BeHLeCTBeCHHbIe H MHHMbIe 


> 


ie => EM ere => as M2, dine = Ehcy*1 = A M;,, S 
Co 0 


= — Phe ee ee 
Co 
My = — Eheixs = —0,T1, My = — Ehex, = — To (9) 
H’ = — Ehot =c,S. 
Ha KonutType, corsacno (7) u (2): 

Ti = Ehcy2, Ti = — Eheyin, Ny = Ehcyrsn, My = — Ehcoes, 
x _ 1 pe — 1 , 
gee ar i. mat = el ee Tis, (10) 
1% of, 4) , * a L 
Sine SO tat = od are 2 SS Ey SS Ehcy 1 


PaccmoTpuM [Ba THMa rpaHHyHblx ycJoBuit. 


1) Ha konrype 3afanbl ueTbIpe CTaTHKO-reoMeTpH4ecKHe BeJHUMHEI (0 
OMHOM W3 KaxKOH Uapbl colps2xKeHHbIx). B 9TOM cay4ae AA COMNpsxKeHHO!i 


3afauH TpaHHy4Hble YCJIOBHA NepexXOMAT B COMPHAXeHHBIe. 


Tak, eCCJIH B OCHOB- 
HOH 3ajaye Ha KOHTYype 3aaHbl TOJIbKO TEOMETPHYeCKHE BEJMUMHBI 


—s ‘0 ff es ‘0 
==—4 nx = 

2 21 pales on “ony 
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© B COMPAKeHHOH rpaHwyHble ycuoBuA OymyT 4qucTO cTaTHUeCKUMH: 


* 0 1% 0 1% , * 
Ty = Ehegxs, Ty, = — Ehegrei, Ny = Ehtgryn, My = — Ehcyes 


HW HaoOopor. 


B yacTHOcTH, yCOBHA »KecTKoro Kpad (6) MepexoqAT B yCJOBHA CBo- 
6o0fHOrTO Kpaa 


T, =Ty = Nf = M,=0. 


2) B ocHOBHOH 3afaye Ha KOHType 3ajlanbl cMeuleHHaA wu == u°, v= v°, 
w=w, +=). CornmacHo (5) 9THM MOMHOCTbIO ONpesemsioTcA 3HaueHHA 


, 


BeJIMUHH &,, %,, %,,, *,,. TakWM oOOpa30M, [WIA COMpAxXeHHOH 3a au OAT 
OyeM HMeTb YHCTO CTaTHYeCKHe rpaHuuHble ycsoBua. B yacTHoctu, ycuoBHa 
gaeIKH uU=vU=w= %9=0 Mepexogat B ycloBHaA CBOOOAHOrO’ Kpas. 

OTMeyeHHOe CBOHCTBO, TECHO CBA3AHHOe CO CTATHKO-reoMeTpuyecKOH aHaJo- 
THe, JaeT BO3MO?KHOCTb NO HalHJCHHOMY PeLICHHIO OCHOBHOHM 3alauH TOTYAC Ke 
BBIMMCaTb PelieHHe COMPA*KeHHOH. 

Ecim rpaHHuHble yCJIOoBHA CcPOpMyJIMpOBaHbI B KOMMJICKCHOM Be, TO rpa- 
HHYHbIe YCIOBHA COMpAKeHHOH 3aqauH OyAyT Toro x*e THNa. B 3TOM cMpbICe 
'Takaav 3aflaua MOxKeT ObITb Ha3BaHa CaMOCcompA*xKeHHOH. He npescraBsaert 6OuIb- 
woro Tpya CHAT YKa3aHHble B HayaJle CTATbM YMpPOUlalomMe H3JIO*KeHHE OFpa- 
HHYeHHA. 


Tlocrynuno 
li N 1957 


WMTHPOBAHHAA JIMTEPATYPA 


1P. X uaa, Copy. coxpam. mepeponos, Mexanuxa, Nb 6, 1956, crp. 71. 2 T. B. Ko- 
z0cos, Ilpumenenue KOMMIeKCHOH nepemeHHOH K Teopun yupyroctn, JI.—M., 1935, crp. 71. 
7B. B.Hosp0xua108B, Teopus ToHKux OOonoUeK, 1951. 
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HWornagn AKkanqemuu Hayk CCCP 
1957. Tom 117, Ne 6 


PH3SHKA 


Axanemuk AH Asep6CCP X. MH. AMMPXAHOB, f. B. BArYEB u M. A. KADKJIAEB 
TENJIONPOBOXHOCTb TEJWJIYPA 


CpeqW MHOroUHCeHHEIX paooT NO Telypy HeT HH OAHOH NocBAMIeHHOL uc- 
C/leOBaHHlo TeMMONpOBOAHOCTH. B paOotax Youipa (1), aTakxKe OAHOrO U3 aBTO- 
pos (°) NpHBOAUTCA MMU 3HayeHHe KOIpPpuuMeHTa TeNMOMpOBOAHOCTH TeNypa 
IIpH KOMHAaTHOHM TemMilepaType H ero H3MeHeHHe B MAaFHUTHOM Movie. 

B HacTosmel CTaTbe u3sslaratorcad pesyJIbTaTbl UCCeLOBaHHH TemMMepatyp- 
HOM 3aBMCUMOCTH TeMONpOBOAHOCTH A YMCTOrO Telypa B HHTepBase or 10° 
fo 500°. Vccneqopanucb MeKOKpHCTasIMYeCcKHe OOpasilbl, M3rOTOBJIeHHBIe 
B Buse TaOeTOK XOJIOMHbIM MpeccoBaHHem Nog AaBslenuem 4000 KI/cm? u ropsa- 
4yHM — pH Temmepatype 400° nog AaBaeHuem 360 KI’/cm? B Teyeuue 6 vac. 

IIpeqpapuTeibHO Telyp OUMMaICA TpexKpaTHOH dpakUHOHHOM meperou- 
Kol B Bakyyme 10 * mM pr. cr. TakuM cnoco6om 6bluIM NouyyeHbI CNeKTpadbHO- 
UMCTbIe OOPasiibl. 

TeMJIONPpOBOAHOCTh ONpefeMAMacb MIOCKMM KOMMe€HCalMOHHBIM MeTOJOM (°) 
MIpHMeHeHHeM BakyyMa C LeuIbIO NpesoxpaveHuA OOpasila OT OKHCeHUA pH 
TeMliepatype MulaBJlIeHHA. 

TlorpemHocTb U3MepeHHH He mpeBbliuata 1—2% mpH TemnepaTypax 621n3- 
KUX K KOMHaTHOM u 4—5% — npM TemMepaType MuiaBieHua. PesyibTaTH mpH- 
BeyleHbI Ha pc. 1. KpHBaad H3MCHeEHHA TeMIOMpOBOAHOCTH A B 3aBHCHMOCTH OT 
TeMMepaTypbl-HMeeT MHHHMYM IIpu Temepatype 250°, npu KoTopod BemM4nHa A 
yMeHbiuaetca Jo */, ee 3HaYeHHA pH KOMHATHOH Temmepatype. IIpu nepexoze 
yepe3 TOUKY MWlaBJIeHHA OOpasila KOSPPUUMeHT TeMIONPOBOAHOCTH OT 3HayeHHuA 
5-10°° Kkan/cm-cek-rpay, mpeuiecTBylomero MWlaBJIeHH10, MOBBIWaeTCH JO 
48-10? kan/cM-ceK-rpaq H Mp faulbHeHWeM HarpeBaHHH CTPeMUTebHO 
yOpiBaer. 

JIonoAHUMTeIbHO MPOW3BORWIMCh CHelHabHble OMpeseleHuA TemMMepatyp- 
HOrO XOJla TeMJIOCEMKOCTH Ha aWaOaTHOM MHKPOKaJIOpHMeTpe THNAa, OMMCAHHOTO 
Bpaoote (°). OTH HCCeqOBaHHA MOKasaJIM OTCYTCTBHe KaKUXx-MOO CTPyKTyp- 
HbIX H3MCHeHHH B TeJype JO TemMMepaTypbl MWiaBJIeHHA, B YaCTHOCTH — nOWJH- 
MopdHoro mepexoya Mp 250°, 0 KOTOpOM yHOMMHaeTCA B HEKOTOPbIX padorax (*). 

Jlma MHTepMpeTallHu Pe3y/IbTaTOB OMBITOB CyleyeT HCXOMUTb, BO-NepBbIX, 
M3 HaJIMYMA PAa MeCXaHH3MOB B TEMIONPOBOAHOCTH MOJIyMpOBOAHHKOB (*), 
BO-BTOPbIX, M3 TOrO (akTa, 4TO TeJIJYp BbILIe KOMHaTHOH TeMIepaTypbl mpex- 
CTaBIAeT MOJYMPOBOAHHK CO CMeWIaHHOH MPOBOAHMOCTbIO H C WIMpHHON 3a- 
mpetHot soup AE = 0,38 98 ("). 

Hasuune JByX 3HaKOB HOCHTesIeH 3apaAya B Teype OCMOKHAeT UM Oe3 TOTO 
CIOXKHYIO OOMLYIO KaPpTHHY TeMJONPOBOAHOCTH B HEM, O YM CBUJCTEMCTBYIOT 
HallH 2KCMePHMeHTaJIbHbIe JaHHEle. ‘ 

Kpuppie, IpHBexeHHbIe Ha pc. 2, NOKa3bIBaloT TeMIepaTyPHbI XOX H3MeHe- 
HUA PasMYHbIX KOMIOHEHT TeMMONPOBOAHOCTH TeNTypa. SKcMepHMeHTaJIbHan 
kpuBaad / mpoBefeHa 0 HaliMM WaHHbIM JO 400°. Kpupas 2 u300paxaer TeMIe- 
patypHblli XOX U3MeHeHUA POHOHHOM YaCTH TeNJONPOBOAHOCTH, BbINMCAeHHOM 
NO 3akOHy Siikeia KT = c. Suayenue MOCTOAHHOH C OMpedeeHO U3 HaluMXx SKC- 
NePUMeHTA/IbHBIX aHHbIxX Ha yuacTKe 10—100", rye A~T 1, Snecb c = 1,1. Tina 
6oulee BHICOKHX TeMMepaTyp 3HaveHHe C ObINO SKCTpanouMpoBaHo. Comocrapue- 
HveM KpuBbIX / u 2 NowyyeHa KpuBas 3. 
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3HayeHHA 2ICEKTPOHHO-JbIPOUHOH TeMIOMPOBOMHOCTH, PaCCYHTaHHbIe M0 
cbopmyne J[apyigosa u IImyuiKesuya (°*), 


Propitoi, ff ANE: 2 
lea l(o, +2.) + Lo (fe +241), (1) 


YUUTHIBAIOMeH HHbIC YCOBHA JBYXKeHUA 3apxAOB B NOMyNpOBOAHUKaX CO CME 
IWAHHOM MpOBORUMOCTHIO, a TaKxKe PEKOMOMHALMU Napbl 3JIeEKTPpOH — AbIpKa pH 
IIBHXKeCHUM HX B TEIMJIOBOM Tose, XOPOWO ykKMa_bIBaloTcA Ha KpHBO 3. MHOwKH- 
TeJlb Tepe BTOPOM CKOOKOH, HalieHHbIli U3 padoTHI (’), paBeH 0,5 L Ha BCeM 
HCCJIeqOBaHHOM TeMMepaTypHOM HHTepsBalie. 


AQN 


cm: Cek-epa0 
ol = 
Ait kan 
cm-cek epad 
( 4 
3 ! 
rie t Gs 
S | J 
~ o| 
SZ N2 
S 
i Py te 
Lies ee ee NG 
ace 
ga 00 200 300 0 SC 0 m0 20 300 «0 500°C 
Puce. 1 Puce 2 


Puc. 1. Temnepatypubili xom TemmonpoBoyHOcTH Tenaypa B HHTepBasie 10—500° 


Puc. 2. TemmepaTypHbIli xO, H3MeCHEHHA PasMMUHbIX KOMMOHEHT TeMJIONPOBOAHOCTH 
Temypa B TBepOM COCTOSHHH 


Hakone, KpuBaa 4 nomyyeHa 43 cooTHOIeHHA BuyemMaHa — @pania ih, = 
= Lo M4 110 HalllM JaHHbIM 3JIeKTpOMpOBOAHOCTH. 

JjaHuble Hallero OMbITa MOSBOJIAIOT 3aKJIIOUHTh, UTO TEMJIOMPOBOAHOCTh B TedI- 
ype BO BCceH OOacTH COOcTBeHHOM MpOBOANMOCTH OOecCHeyMBaeTCA, MOMHMO 
KBa3HYNPYyrHx KOJeOaHHH PelleTKH H TeMIOBOH Wudpy3sHu HocHTeeH 3apsayza, 
Take TeMJIONPOBORHOCTHIO, OOYCOBIeHHOH WudpysnHei WM pekoMOHHalHel 
9JICEKTPOHHO-JbIPOUHBIX Tap. 

Peskuit pocT Kos pulMeHTa TeMIONpOBOAHOCTH Mp Mepexoye yepe3 TouKy 
TWIaBIeCHHA, OYCBHAHO, OObACHAeTCA MNOBbILICHHeEM KOHIUeHTPalHu HOCHTeeH 
TokKa. B novsibsy TaKOro B3rAda TOBOPAT paooTH!, MOCBAMICHHbIe 3IEKTPOMpPOBOL- 
HOCTH H addbexTy Xomua (°,°). IB, 

QJCKTPOMPOBOMHOCTh Teypa MpH mepexoye yepes TemMepaTypy mlaBule- 
HHA yBelmuuBaetca JO co = 2,4-10? om *-cm ?. TloctosuHaa addexTa Xomna 
nafaet oT 0,4 no 0,02. 

IIpupeyeHuble JaHHbIe CBUeCTeECTBYIOT O TOM, UTO MpH Mepexogze yepes. 
TeMNepaTypy WiaBJIeHHA B TeWIype NPOMCXOAUT WHCcOWUMaMMA OFPOMHOLO KOVJIH- 
YeCTBa aTOMOB, B Pe3yJbTATe YerO YHCO CBOOOAHHIX HOCHTeNeH 3apAta pesKo 
Bospactaer. 

Takum o6pas0M, OOHapy2KeHHOe HaMM SIBJIeEHHe pocTa yJebHOL TenmoNpo- 
BOJHOCTH TeJlypa pH Nepexofle yepes TemMepaTypy MWlaBeHuA NOTH B 10 pas 
MO CpaBHeHHWO C ero 3HaYeHHEM Mepe] MaBJIeHHeM He TOJIbKO He MpOTHBOPeyMT 
PYM SKCMe€PHMeHTAIbHbIM (aKTaM (POCT 3CKTPOMPOBOAHOCTH, yMeHbIeHHe 
adpdekta Xowwia), HO, HaOGopoT, AONOMHAeT ux. 

MoxHo fomaraTb, YTO POCT TeMMOMpOBOAHOCTH, CBA3AHHBI C H3MeHeHHeM 
arperaTHOrO COCTOAHHA NOJYMPOBOAHUKAa, ABJIA€TCA CJIOXKHBIM Mporeccom, 
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B KOTOPOM MpHHUMaer yuaCTHe He TOKO WICKTPOHHO-JbIPOUHAA TeMMONpOBOL- 
HOCTb, HO H (OHOHHAA. OfHako yuactHe (POHOHHOM yacTH B pesKOM pocrTe OOmel 
TeMJIONPOBOAHOCTH Teypa pM mepexofe uepes TemNepatypy MilaBeHuA MOX- 
HO CUHMTATb H€3HAUMTEJIbHBIM, TaK KaK OOBEM TeJJIypa Ip 3TOM MeHAeTCA MWIaB- 
HO, 6e3 CKaukKa, HM B X%KHIKOM eFO COCTOAHHM HeMOCcpesCTBeHHO BOWIM3H TeMIe- 
paTypbl aBeHHuaA, cormacHo npegcrapenusm A. D. Vode u A. P. Perens 
(*,°), CoxpaHaeTcA B 3HAUMTeEMbHOH Mepe WenoueuHad CTPyKTypa, paspywiatio- 
wasca MOmHOCTbIO OKOIO 550°. 

CrpeMuTesIbHOe 2%Ke Mafenue KOIPMUMMEHTA TENMONPOBOAHOCTH BbIMe Temme- 
paTyPbl N1aBsICHHA MOXHO OOBACHHTh TEM, YTO M3MECHEHHE CTPYKTYPbI Tesypa 
COMpOBORMaeTCA MeTaJIIM3alMeH CBxA3eH B pacmvwiaBe, re XapakTepHaa MIA 
3TOrO NOJYNPOBOAHHKAa CMeIWaHHaA MpOBOJIMMOCTb B OOJacTH KpHCTaIMMsalUH 
MlepeXOZHT B NpOBOAMMOCTb OMHOTO 3Haka. Syecb UCcue3aeT Ta YACTb TeMIOMpo- 
BOJHOCTH, KOTOpad O6YcmoBeHa Auddy3sveli HU peKOMOnHalMeli ZeKTPOHHO- 
JIPOUHIX Nap; CMeMOBATeIbHO, TEMMONPOBORHOCTh O06A3aHa TIaBHbIM OOpa3s0M 
TeNOBOH AMppy3Hu HOCHTeeH TOKa. 

TakuM 06pa30M, HallM OMBITHI C paciaBOM Te/Jypa OXBaTHIBaIOT HEOOJIbILION 
TeMlepaTypHbIM uHTepBan (460—490°) Mexay JByMA KpaHHHMM cOcTOAHHAMU 
pacniaBa Tellypa, MpOTeKalollMMH HEMPepbIBHO: NOJIyYMPOBOLHHKOBBIM B Tep- 
BbIM MOMeHT Mocse MwlaBsleHua (452°) uv MeTassMuecKUM (550°). 

Jima cayyad pactiapa Telwypa B NoJyNpOBOAHHKOBOM cocTosHHU (452°) 
TENJIOMN POBOMHOCTb, BbIVHCIeHHaA MO dbopmysie (1) c yueTOM MepeHoca Tena 
Tudpysvei HW peKOMOHHalMeH Nap 9sJeKTpOH — JbIpKa, UMMeeT 3HayeHHe 
1,38-107! xan/cm-cek-rpan. B MetasmHueckom xe cocToaHuH (550°) Tenso- 
MPpOBOJHOCTb BbIYHCJeHa NO TOH x%e PopMyuie 6e3 yyeTa BToporo wieHa. B 3Tom 
emyyae } = 10% Kamn/cmM-cek-rpay. O6a 3TH 3HaYeHHA TemJONpoBOAHOCTU 
XOPOIIO YKJafbIBaoTCA Ha Hallleli SKCMePHMeHTaIbHOH KPMBOH Mp ee Npofou- 
X%KeHHH B Oe CTOPOHEI. 

Kpome unctoro Tesulypa HaMM usyyeHbI TBepAbIe pacrBoppl Te — Se. Kpu- 
BbI€e TEMMepaTyPHOTO XOJa H3MCHCHHA TeMIOMPOBOMHOCTH y 3THX PaCTBOPOB 
aHaJIOrMUHbI TOM, KOTOPaA NoMyyaercaA IA YACTOrO Telypa, HO OTMIMUAIOTCA 
BeJIMYHHOK MMHUMYMa TeMJONPOBOAHOCTH, HaOsIOAaeMoro TPH pasMyHOH WIA 
KaxkK]Oro pacTBopa TeMNepatype, H XapakTepoM pocta A MIpH MWiaBJleHHu HM yObI- 
BaHUH ero Noce MW1aBJIeHHA. . 

3aBHCHMOCTb TeMJONpOBOAHOCTH TBepsoro pactBopa Te — Se or cogepxa- 
HHA CejleHa MO3BOIAeT pacCUMTaTb JWIMHY CBOOOHOrO NpoOera cbOHOHOB TIpH 
paccestHuM MUX Ha (pOHOHAX M MPHMeCHBIX WeHTpax. Ora BeMMYHHa MMeeT NOps- 
WOK IWIeCTH M€KaTOMHBIX PaccTOAHHH. 

B HacTosmee BPCEMA MpOMOM*KAaIOTCA UCCMeTOBAHUA TEMJOMPOBOAHOCTH B O0- 


JI€e IWMPOKOM HHTePpBaJe TemMeparTyp. 
Tlocrynuao 


16 VII 1957 
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PH3HKA) 
Cc. C. FEPLUTEMH 


3OMEKTHBHOE CEYEHHE «MEPEMAHUBAHH SI» p-MESOHA 
OT MPOTOHA K JEATPOHY 


(IIpedcmasaeno axademukom JI. Q. Jlanday 13 VIII 1957) 


Ha6smofaemad Ha OMbITe 3ABUCMMOCTb KaTasu3a AepHoH peakuuu p + D= ¥ 
= He? wu-mesoHaMH B BOfOpose OT KOHILeHTpallun JeMTepua onpeyenaerca | 
B OCHOBHOM IpOlleccoM MepeMaHHBaHHsA '-Me30Ha OT MpoToHa K Aelrpony (?). 
B uactosiuet paOoTe nogqcunTaHo sippekTHBHOe ceyeHHe STOFO Mpollecca. 

Tamuapronuan cucremMpl pDyu B Me30aTOMHBIX efuHuax (e= 1; h= 1; 
ie) 

1 


% 4 il 1 1 1 
Hee = AR oy Ake Oe (1) 


(M, u M,—wnaccpl npotoua u Jelitpowa; R = | R; — R,| — paccrosnue Mexyy 
aqpamu; r;=|r—R,|, rz=|r—R,|—pacctosuua Me3soHa oO MpoToHa H 
qelirpoua). 
Cuutaad, 4TO MepecKOK w-Me30Ha MpoucxoquT Mexyy K-opOuTaMv, MOXHO. 
3allMCaTb BOJHOBYIO (PYHKIHIO CHCTeMbI B BHJe 


W = A(R) Bz (r, R) + B(R) La(t, R); (2) 


Xe, L,—CHMMeTpHuHad WH AaHTHCHMMeTpHYHaA BOJHOBbIeC PYHKIMH w-Me30Ha 
B Towle ABYX HeMOABHKHBIX Aep (3aBucauyue or R Kak OT MapamerTpa) 


4 4 £ 4 
S oe Ar — fe a R ) Bet = Egy (R) Yg,u- (3) 


Tlogcrapaaa (2) B (1) wu yauTprBaa (3), NomyauM, YMHOxKagq COOTBETCTBeEHHO 
Ha Lg u Ly, HW MBTerpHpyaA MO KOOpAuMaTaM y-Me30Ha, ypaBHenud yma A(R) 


u B(R): 
4 4 4 = 
— sq An + (Ee — 5g Kee — E)A— 553 KeuB —4-Seu VeB = 0, 
— 54g SeB + (Eu — aq K E\ Bence eke ee (4) 
2M RD + u 2M i ) “Tie Kug + 7 Seu VrA = 0, 


rye 
eae 
ar Seu= 4 Be (4, Ve. + Fe We, ) Be (de), (5) 
ap Kee= \ Be Cr Ar, + Wr Ar, ) Ze (dr) Way 7. 
IIpu R- co 
Bea = = (Y() EY (10) (6) 


‘) (ry), Y(r.) — BomHOBBIe (pyHKWHH w-Me3soHa y Uporowa u elrpouwa coorser- 
(CTBeHHO. 
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las dynkuuit a(R) = (A+ B) a ; 6(R) =(A—B) aa »  ONMCbIBalO- 


Wx JBYKeHHe _AeliTpoua OTHOCHTCJIbBHO Me30BO,0poya IIpOTOHAa OTHOCH- 
Te€JIbBHO Me€sOJeHTepHA, HMeeM ypaBHeHHaA 


1 4 
— ag Are + [+ (Eg + Eu) — ry (Kee + Ku + Kgu + Kug)— Ela +- 


4 4 

+ [= (Eg— Ex) aa Whee re =e Kug—Keu) |b S ie = 0, 
su ! 

5M Apb ae [> (et Eu) — Ty (Keg + Kuu— Kgu — Kug) — E b a 

4 4 
r [+ (Eg aoe EB) — im (Kge— K ui —Kug+ Kyu) | a TT s = 0, 
- S= (Sgu)r- 

MoxHo MOKa43aTb, YTO C TOYHOCTbIO JO SKCNOHEHIMaIbHO MaJIbIX UJICHOB 


4 
M WeHOB ~ p, npa RS | 


(7) 


je ey oe ea 
K gg + Kou 2\ 0 (12) An (11) (dt) = — 1 


~ 5 Me— M te SEALS 
Kea + Kug=2 ae \* (rn) And (rn) (dt) = — 32a é 


Bemmununpt Kgg — Kuu, Kgu—Kug, S] 9KCMOHeHIMaIbHO MaJIbl, HM COOT- 


1 
BeTCTBYIOWMMH YWIeHaMM B (7), COJepxalllHMH 7, Ha paccTOMHUAX Ry cyue- 


CTBEHHBIX JIA pacCMaTpHBaeMOH 3aauH, MOMKHO MpeHeOpeyb MO CpaBHeHHIO C 
Ey <a EX: 

B npv6smxennu (6) E,— E,=~4/,Re-®; Gonee TOUHbI pacueT (Cc y4e- 
TOM HCKaxKeHHA BOJIHOBOH (pyHKUMM f-Me30Ha OKOJIO OJHOrO AApa MelicTBueM 
Upyroro) jaer 


E;—(E[=— Re-®. 


Cuntas, YTO CTOJIKHOBeHHe MPOHCXOAHT MPH TeNJIOBbIX CKOPOCTAX, B OT- 
HOCHTCJIbHOM JBYDKEHHH AJep MOcTaTOuHO yyecTb TObKO S-BosHy. YpaBue- 
HHA JWIA pafuanbHbx d@yHKuHH u = Ra(R) w v= RO(R) npanumawrT Bug 

du 
ape + 2Meu + M(Ex— Eg)v = 9, 
CERO eon aes M (Ey —E¢)u=0 - 
ap hel |e Gage mg) | Ba Bele 
(B KavecTBe HyJId SHepruu BbIOpaHa 9Hepruxl Me30aTOMa Bofopona.) Un 
== YUHTHIBAeT PasHOCTh SHeEprv CBA3H p-Me3OHa Y MpOTOHa H qeii- 
q 2 


TepHsA. 
M(E.—E,z) 8B OOsacTH paccTOAHMl, CyWeCTBeHHEIX ist paccMaTPH- 


BaeMOli 3aauv, MO%KHO ammpoKcuMupoBaTb (cbyHKuMeli e~*(R-R) ¢ R,=3,38; 
4 25 PS 
a—1—— =~ 0,704. B sroli xe OOnacTH MOXKHO ipeHeOpedb 9sHeprHen «. 


Ypapnenus (8) mp 3TOM MpuHuMatoT BAA (x = R— R)): 


d? d*v = : 

or teu = 0, Sr + hou + eu = 0; (9) 
a Mla Mix As 
vee M2+ My 3° 
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TIpu x» —oo (ki <e-*) peilenua ypaBuenuit (9) 


ey 2 
—ox 2 7 p—ax|2 
uto=Cy|Jo(—e x ) + No (= e 1 
2 —ax|2 

u—-v= C3ko ee é ’ 

rye Jy (z), Ny(z) —byaxuua Beccena l-ro u 2-ro powa; Ky (2) — PyHkuHA 
Beccesia MHuMoro apryMenta; C1, C,, 6 — MocrosHHEle. ’ ; 

Cuctrema pDu o6slaqaer ypoBHeMm c 9Heprveli, BecbMa OMH3KOH K 0 (Ee 
Beseqcrsue 3TOrO UMeeT MeCTO pe30HaHC, H NOcTOAHHad 6 mpeHeOpe2KHMO Mada. 
Koncrautst C,, C. ompelemaiorca W3 ycJIOBMa, 4TO aCHMMTOTHYeCKMM BUT 


pelleHua pH x—> + oo MMeeT BUA 
Wet Be Ue yelae 
Benuuuubt y HB HaxXOATCA YMCJICHHBIM HHTeCrpHpOBaHHeM CHCTEMBI (9)me 
HavaJIbHbIMH ycuoBuAMH (10) *. 


(10) 


. 2 Agee 
Tina pewenvi uy =v, = J (Se ) W Uy == — 0p =o (= e oxia ) , 
B3ATHIX TIpH X= —2, aCHMNTOTHYeCKH BU IpH x—>-+4+ c© COOTBETCTBCHHO 
i Sas Oi Op ios (Ber 1: 
a, = —0,489, 6;= 1,257, ¢ =1,06, “s7= 293°; 
lle ~ AoX + bz, Uz:=~ Ca cos (R,x -F 65), 
Qg = 0,202, bs => O261" Co = 0,254, do => 29°. 
OdpcdekTHBHOe ceyeHHe «MepeMaHHBaHHA» 
AO ed SS 
oe an fo Jy ye. eG een sn 
k k (a,\2 a, \2 Qy Aa 5 5 k 
a + | See C3 cos (ha nshe | 
(Mexxay WHclaMH Q1, Qs, b,, b5,... HMeeT MeCTO COOTHOIUeHHe a,b, — bia, = 


= k,C1C,Sin (6, —4,), 6Onarodqapa KoTOpomy Im$ = k,|y|?). 
TlosyyeHHoe 3HaueHHe corJiacyeTCa C MPHHATBHIM Jd OObACHEHHA 9KCTIe- 


k 
PHMCHTAJIbHBIX JaHHbIX B paOoTe (1) o = = “2 ( nysutee cormjacHe nojyuaeTcs 


pw o = 05n—) . 
? 

IIpupeqenHoe B (*) 3Havenue SstppeKTHBHOTO CeYeHHA, BbIYHCeHHOe B Oop- 
HOBCKOM mpHOsMxKeHuM (*) (IpeqcTaBJIAIOWleM NO CyulecTBy MpoTHBONOMO*KHBI 
IpefeJIbHbIM Cyya), OTMMYaeTcA OT Hamiero B 1,5-102 pas. Heo6xogumo 
TaK%Ke 3aMeTHTb, YTO B paOoTe J>xeKcona (3), H3-3a HCNOMb30BaHHA MpH 
BbIUMCJICHHAX HEOPTOPOHAJIbHbIX BOJIHOBLIX (yHkuH (Appendix D), na 3 no- 
PHIKa 3aBbIINeHa BePOATHOCTb OOpa3s0BaHHA Me380MONIeKY MO cpaBHeHHto 
C BbIYHCIeHHOH B(?). B cBaA3H c 9THM B (°) CRemaHO HeMpaBHsbHOe 3aKsI0- 
YeHHe O TOM, 4TO 3aBHCHMOCTb KaTaM3a pD-peakuMH oT KoHUeHTpaunu D 
OMpeeAeTCH KOHKYpeHWWeH MpomeccoB «MepeckoKa» p-Me30Ha OT MpoToHa 
K J[eHTpoHy C TpoleccaMu OOpasoBpaHusA MesomouieKya ppp. Kak noKkasaHo B (?), 
ykKa3aHHaw 3aBHCHMOCTb OlpeeIMeTCH BePOATHOCTbIO «MepecCKOKa» pw-Me30Ha 


K JleHTpoHy 3a BPeCMA x%xXH3HH p-Me30Ha OTHOCHTeJIbHO pacniayqa p—-+>e-+ty 4: 
B sakslouenve Mpunoury TuyOokyio OsarogapHoctb JI. JJ. Jlangay u 
A. B. Senbgqoputy 3a unrepec K paOoTe Hu WeHHbIe yKa3aHHa. 


Ilocrynuno 
1 VIII 1957 
HMTHPOBAHHAA JIMTEPATYPA 


1A.B.3enpg0oBnu4,A..Caxapos, K9TO, 32, 947 (1957). 291. B. Se a ee 
opuuy, JAH, 95, 493 (1954). *J.D. Jackson, Phys. Rev., 106, 330 (1957). 
J.D Jackson, H. Schiff, Phys. Rev., 89, 359 (1953). 


* Tlomp3yiocb cllyyaem BbIpasHTb OarogapHocrs M. I. Heliray3 uC. M. Jlomuesy 3a mpo- 
BeJeHHe YMCJeHHOrTO MHTerpHpoBaHHa. 
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PH3HKA 
Unen-Koppecnonjzent AH CCCP 6. B. JEPATHMH u C. 1. BAKAHOB 


TEOPHSA ABYOKEHHA MAJIBIX ASPOSOJIBHbIX YACTHL 
B NOJIE AU®OoY3Hn 


§ 1. Panee (1-8) paccmorpenbl cuubl, felictByiomue B nomé Aub py3suu Ha 
aSPOSOJIbHYIO YACTHIy Cc pasuycoM f, MHOFO OOJIbLIMM JIMH Mpobera Mo- 
jekyi da, he. Wcxoqubim saBHMOcb paccMoTpeHue BJIMAHMA cTecaHoBCKo- 
ro MOTOKa C y¥eTOM TpaHHUHEIX YCOBHH Ha NOBepXHocTH yacTuL. OnHO u3 
HUX — OTCYTCTBHE CKOJIbXKCHHA Ta3OBOH CMeCH Ha MOBePXHOCTH YaCTHI B H30- 
TCPMHYCCKUX YCJIOBHAX. OTO yCOBHe HapylaeTCA MpW HaNHYMH TemMepatyp- 
HOrO rpayMeHTa, BbISbIBAA ABJICHHA TepModope3sa. Bo3Hukaer BOMpoc, He cy- 
UleCTBYeT JIH ABJICHHe CKONbKeHHA U «popesa», BbIsBaHHOe TpayweHTOM KOH- 
IeHTpallun, yyeT KOTOPOrO HeOOXOMHM JIA 3aBeplIeHHA TeOopHu NoBekeHuA 
A2PO30JIbHBIX YaCTH B NOMAX Auppby3suu. O_Hako crporuli rasokuHeruyeckult 
pacuer nogobxoro «qudpysnodopesa» OCIOXKHEH TEM, YTO pacNpefemeHue CKOpo- 
cTeli ra30BbIX MOJeKYJI B C1Oe TOMMMHOH . 3aBHCHT OT paccTOAHHA JO MoBepx- 
HOCTH YaCTHUbI. Sayaya ympoulaetca mpu r<)a, he, Kora pacmpesesenue CKo- 
pocteli MomekyJl, YapA1IoulMxX O MOBepXHOCTb YaCTHIbl, He HapylleHo ee Mpu- 
CYyTCTBHeM. 

§ 2. PaccmoTpHM cMeCcb ra30B C MaCCaMH MOJI€KYJI mi U Mm, >> mi mpu 
HaJIMUHM MaJIbIX TpayMeHTOB NaplHasIbHbIX KOHMWeHTpallul ni M fe, YOBseT- 
BOPAIOWIMX ycmoBuIo grad (m1 + nz) = grad p/kT = 0 (p—nonHoe AaBmenne). 

IlycTb ckopocTu JByX MOJIeKYJI TepBOH KOMIOHEHTbI CMeCH JO B3aHMHOrO 
CoyapeHua paBHbI ¢c; uc, a mocae c, 4c’; AM BTOpolt KOMMOHeHTHI, CooT- 


BETCTBCHHO, Cy, € H Cy, c’. CoorBercrsenHo o6o3HauuM: O(c) =, O(c’) = 
=’ uv. 4. B yacruocru, ecun f(c,r) u F(c,r)—dyHkunu pacnpesene- 
HHA MO CKOPOCTAM MOsIeKyJ| NepBoli MH BTOPOH KOMMOHEHT, TO f (Cy,r) = fy 
ut. W., F(cy,r) =F, u T. Q. Ecuub, —apamerp yfapa* Moneky nepsoro 
copTa Mexy cOOol, HX OTHOCHTeJIbHad CKOPCCTb AO yAapa g, a3sumMyT M0- 
CKOCTH COyapeHHA ¢,, TO BePOATHOCTb COyRapenuA paBHa g,b,db,d2,;=,dk. 
Jina mosekys Broporo copa aHasoruyHo BBefeM k,dk u MIA MOJeKYJI pasHbIx 
copTos f,,dk. KuneTuyeckue ypaBHeHiA UMeIOT BUT 


cE = (FT Fh) ey dk de + \\ (fF — fas) hia dk des, 
«OF \ (ep pry dice \\ (HF, — fiFa)Riadk de. 


aco 


Cnenysa (4), OyqeM uckaTb pellienve cucTempl (1) B Buse 
fy =fO[1—Digradm], Fz = Fy? [1 —Degradm], (2) 


rye f® u FS — papuopecuble sbyHKUMM pacnipeqeveHA KaxK OH KOMMOHEHTEI B 
CHCTeMe KOOPAMHAT, 2KeCTKO CBASAHHOH C WeHTpom Macc cmecu, D,; = ¢,D (cy), 
D, = cs) (cy), roe D(c) u D(cy)—cKanapuble PyHKWHH. 


* Tlapamerp yaapa — ylmHa MepnenzuKysaApa U3 WeHTpa paccesAHMA K TpaeKTOpHH Mose- 
KyJIbl JO coyJapenns. 
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Byyem uckaTb Heu3BecTHBle d@yHKuuH D, u D, B Bue pasOxKeHHH 


= da”, Di= Dd da, (3) 


rje 


a = ee Ci a? = 6S (> waa 2.0} 


Ie 
471 


ay” =— Se C,, a? =C,Si(G) ana p<0; (4) 


PUL : 
0; HW P,— TJIOTHOCTH NepBOH HM BTOPOM KOMIOHEHT; p = 0; + Po; Se (C{) —no- 
gimHoMBI Connna; C, = (1m, /2RT)c1; Cy = (tm, / 2kT)" cy. 
Ecam nojcTaBuTb B ypaBHenve (1) pMecto fy H F, HX 3HaeHHA (2) u 
afo fe ap 0” 0 

yuectb, 4TO —— = —— grad ny, a = Se grad ny, 
{op pls pe ; pO pO) FO FO 

TO Nlocwle COKpallleHuaA Ha grad, Nowy4uM: 


0 , 7 
pope = 707m 


ha (0) ¢(0) py’ , 
—¢ = Vi f (Di + D’— D, — D) &dk de + 
+ \(APFP (Dy + Dz —D, — Dy) his dk deg, (5) 


ee (0) (0) 
Car FO FS’ (D +. D, —D,-3D,)e,.dkde 


+ ((APFY (Di + Dy— Dy — Ds) bys dk dey. 


YMHOXKUM CKaJIAPHO MepBoe H BTOpoe ypaBHeHHa (5), COOTBETCTBeEHHO, Ha 
a” de, u a'?de,, npowHTerpupyeM MO BC€BO3MOXKHBIM C, H Cy H CJIOXKUM: 


=\ Foe.cal de, — “= = foc, ade, = 
- \\\ fF (D’ + D, — D — D,) alk, dk de, de + 
+ ({\ HPF (Di + Dy —D, — Dy) (a + al) bis dk dey deg + 
Bh \\\ FF (D’ + D; — D — D,) a hy dk de deg. (6) 


TlouryyeHnoe Bbipaxkenve O603HaYHM 747.5,. M3 ycnoBua OpToronabHOCTH 
NlosMHOMoB CoHHHa cyleqyeT 
8p = 38(2kT)b/ Q2nyn, pa p = 0; 6,=0 mnpu p=0. (7) 


Ecam MOJCTaBUuTb B paBeHCTBO (6) BMecTo D, u D, Bbipaxenua (3), To OHO 
pacnajaeTca Ha cucTeMy ypaBHeHuit 


op = 3 dgA pq, (8) 
B KOTOpOH dz, — HeH3BECTHBIC, a Apg i BbipaxkeHve BHIa 
upp = { \\\ FOF (a + a” —a — a) ap, dk de de, + 
ee \\\ pO Fo (al TAC MA Gm a) (a (al?) + ai”) his de de, dey + 
a \\\ FO FO (gM 4 gM _ a _ a”) a” ky dk de dc,} : (9) 
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Cuctema (8) pewiaeTca MeTOJoM nocseqoBaTenbHEIX mpHOmm«KeHuti. Pac- 
MOTpHM HyJiepoe MpwOsmxKenve, NosoxKuB g=O0. Cucrema Bbipomaerca 
B OMHO ypaBHeHHe S) = dQ). Orciona 


(0) 
(0) doa 
Dy" =—+- , DP = —4. 
A990 


B mepspom npuOmmxennn (gq = — 1, 0, 1) 
d_1A_y~-1 + dyd_1 + dyay_, = 0, 
A_jA_19 + AyAq9 + dyAy9 = do, (10) 
d_.A_41 + dQ, + day, = 0. 
O6osHauHB onpexemuTeb cuctempt (10) uepes A, nomyuum 


So | %—-1 4-1] - Oo emt oT So |%@1-1 %~ 
qd, =—-—* ; ; dy = jal F ja iieait “(=i (AL) 
ol 41 Gy 1 A 31 1 
1 0 ID) 
Dy? =day + dar; DP =daPaial. (12) 


Takum o6pasoM, 3ayava naxoxyeHua (byHKuMH pacnpeseneHua B m06oM 
NpHOMWKeHA CBOJUTCA K BbIUHCJICHHIO COOTBETCTBYIONIMX HHTELpaJIOB Ap, (CM.(*)). 
CootHomwenna (11) mpwHuMatoT Buy 


| —— a ee ‘is Buy mye 3 ( mM, Me vs By 
A ‘mi ‘o7, 2nyNe wT A ’ moo, . 
y if 
d, = — a com \e a ’ 
0 “12 


rye Bo, By, By u A’ — 6espasmepanie BeMUMHEI, COOTBeTCTBYIOMIMe ompeze- 
muTetamM (11); m)=m,+m; M,=m,/m; M,=m,/tm; %, WU o,— qita- 
MeTPbI MOJeKYJI NepBolH MW BTOPOM KOMMOHEHT; 649 = (3, + 9,)/2. 

Halifenupie yHKWHH pacnpeyzeneHHA ONMCbIBaIOT B NepBoM NpHOuMKeHHU 
Nose B3aMMHOK Audpysnu AByx ra3oB 


*le =o 


m 2 2 
© =n, (sar) e + [do dS (Ci) | Crgrad m cos ,}, (14) 


2rekT 


rye 9, u 3,—yrapr C, wu C, c o6paTHbim HanpaBsienvem grad nj. 

§ 3. AsposombHad YacTHua B Moe Aupy3sH4, MOMHMO OpoyHoBcKoro 
JIBUXKeHHA, OO1aaeT YOpA JOYVEHHOH CKOPOCTbIO U, pH KOTOpPOH cpeqHHli UMNyJIbC, 
epelapaemblii yacTulle Mp coyapeHHAX MOJIeKyJ1, paBeH HyJ0. PaccmoTpam 
Takve Mable 3HaueHuaA grad7,, MpH KOTOpbIX u~ gradny< cy. B Janbuel- 
mem OyjleM oTOpacbIBaTb WIeHbI, NpOnopuMOHaJbHbIe u® uv u-grad ny. 

Vimnyape dp,, nepeyapaemblli Mp coyqapeHuM MOsIeKyJIaMH TMepBolt KoM- 
TIOHEHTbI B CJMHHILy BpeMeHH 9eMeHTy dS moBepxHoOcTH ctbepHuecKoOl YacTULbI 
B HallpaBJIeHHH U, PaBeH 


dp, =\my (cr + Wu (C1 + 4a fr dea dS, (16) 


rye (Cc; + u)u u (Cy + U)n— UpoeKuMH BeKTOpa C,-++U, COOTBETCTBEHHO, Ha 
HalipaBsieHua u u HOpMasM n K dS. Ecau o603HaaHTb yrvbl MexKy Cy H Nn 
yepes $j, MEKZy u H n— vepes 6; asumyT Cc, B CHCTeMe, CBASAHHOLi Cc n, —4e- 
pes ~, To cos, = cost, cos#-+ sin¥,sin#cose. PasBepHem paBeHcTBo (16): 


8iy) 2 
dp, =m \ (cy cos 9, + w) (Cc, cos hy + ucos 9) ny (=r) e 1x 


x {1 ao [ do ee uted Sev i(G2) | C, grad m1 cos 9, i cide, sin b,d,do. 
pnym,* 


@) ms \"I1 —Co tant vgiPie (naa 
F ins ( =] 2 211+ dy Seay t AS (C2) C2 grad nq cos 9 },(15) 
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Vurerpupopanue c y¥eTOM BBILMeyKasaHHbIX YCJIOBHH JaeT 


ee 2 thn ee J! [do Bt, cs | erad ny ++} og 


2 8m, ey 


Ananorm4Ho [uid MMMybca, MepefqaBaemMoro MoJieKyJlaMH BTOPOH KOMI 
HeHTbI, HMeeM 

— cos?6+14 (/AT \'le it u 

Pz = — Mogflely wel ) [- dy fies — -d_, | grad ny yt . a 


2 8imy PN2M, 


Uro KacaeTcd MMMyJbca oTMayH IIpH MCiapeHwH MOJIeKyJI C MOBepXHOCi 
yaCTHUbl, TO B CJlyy¥ae SePpKaJIbHOrTO OTPaxKeHHA OH OKAa3bIBaeTCA PaBHB! 
nyo. Jina mpyroro 3akoHa OTpaxKeHHA JerKO BbIYMCIMTb OOABOUHBIA HD 
lyIbC, TO, BMpOweM, He MeHAeT TopsxAKOBOH BemMuMHbI U. IIpupaBHMBe 
HYJIO CYMMY P,-+ Po, Halijem:: 


peed e rs grad ny s [2d 0102 (= ch ~) and; oe nail |  & 
2 


1 1 
8 nym + nem 9 m* . 


Uro6bl mepelirn K CHCTeMe oOTCYeTa, CBA3aHHOM CO CTeHKaMH cocy Ai 
cofepxKamlero fudpyHAupyioulyio cMecb, yYTeM, 4TO CYMMaPHBIM NOTOK 4HCI 
MOJIEKY J. Yepes WOMAaLKy, %KeCTKO CBASAHHYIO CO CTe€HKaMH, paBeH HyJIK 
M3 sToro ycslOBHA cpa3y %Ke HaxOJMTCA B YKa3aHHOM CHCTEMe CKOpOCT 
IleHTpa THXKeCTH CMeCH, KOTOpas B cymMe c (19) JaeT CKOpocTb wu’ OTHOC! 
TCJIbHO CTCHOK: 


a mM MokT yi grad ny ByM2 Ya. st 
iy 2 an A’o*,05 1 + ny2iMye 4+ ney V mo, 1 + ney 


(BY + 2B" _,) My! | 
2 (Na + V mz) 


PHC Ny, = Mm, / M., Mo, = Mg] hy, Nye = Wye, Noy — Moly. 
UncsIeHHbIH pacueT JIA Clyyad CMeCH BO3AyX — BOAAHOH Map (p = | arm! 
T = 293° K) naet u’ = 1,47- 1077/1 (cm/cek), rae / — paccTtosHue B CaHTHMe? 
pax, Ha KOTOPOM OTHOCHTeJIbHaA BJlaxKHOCTb NagaeT oT 100% fo Hyaa. 
SaMeTHM, UTO TepBbli WieH B (burypHbIX CKOOKaX paBeHcTBa (20) cBa3a, 
Cc KoapPHUWeHTOM uddpysnu cmecnu *. 
B saksuoueHHe yKaxKeM, YTO ANA BbICOKONOpHCTOrO Tesla, B KOTOPOM MG 
2KeT OCYMIECTBATbCA TICeEBAOMOJICKYJAPHbIM peXKHM TeYeHHA, MOUKAO UMeT 
MecTO cJlefyloulee aABJeHHe. IlycTb nopucTad Neperopoxka pa3syeiser JB 
cocyla C Ppa3JIMYHbIMH KOHILCHTpallMsAMH rasoBoH cMecH. KBasHcTalMoHapHo 
cocTon#Hue B TakOH cucTeme OyeT OTBeYaTb Ha/IMUHIO NMepenaga mMoHOr 
faplenua. OTOT wWepena aBseHwA  MOJKeH BBISBATb MOTOK 1a30Bo: 
CM€CH C JIMHEHHOM CKOpocTbIO Ww’, KOMIeHCHpyIOUM ee FBHKeHHeE Yepes MOpr 
meperopogku. Ykasanubili Mepeliay WaBJeHHA OMKeH ObITb MpAMO Mponop 
WHOHaJIeH Nepellayly KOHWeHTpalluH C OOeCHX CTOPOH MOPpHCTOH NeperopoyKu | 
OOpaTHO MpoOnoplwonaseH cpeqHeMy NonepeyHuky Nop 4 MOxKeT ObITb H3Mepe 
MaHOMeTpOM, Kak ObIJIO elle paHee OOHapyxeHo [. A. Baroso 


+ 


(2 


Unctutyt dusuyeckoli xumuu Tlocrynuso 
Akayemuu HayK CCCP 9 X 1957 


UMTHPOBAHHAS JIMTEPATYPA 


1B. B. Meparunu, C.C. Ly xuun, TAH, 106, 851 (1956) 25. B. JLep args 
Cc. C. Ly xuu, JAH, 111, 613 (1956). °C.C. Ly xun, B. B. eparun, JAH, ie 
407 (1957). *S.Chapman,J. G.Cowling, The Mathematical Theory of Non-Uni 
form Gases, Cambridge, 1939. 


* IIpuuocum Os1arogqapHocth O. M. Toxecy, o6paTupiiemy Hallie BHUMaHHe Ha 9T0 06 
CTOATEJIBCTBO. 
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Jlornxayn Anagemuu nayr CCCP 
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PHSHKA 
A. H. KYLIHHPEHKO 


KB pA Lett bIE MOMEHTBI SIJIEP 


(pedo taste axademuxom H. H. Bozonto6oevm 20 VI 1957) 


QUeKTPHYeCKHe KBaPyNOJbHble MOMEHTHI Alep UccieqoBamucb B paboTax 
(’). Tak kak B paMKaX MOjemH OOO0UeK STOT BOMpoc He NosyyMs OKOH- 
YaTeNbHOTO pelleHHA, aBTOpP pelIMJI paccmorpeTb ero elle pas. BomHoBy1o 
yHKUMIO Apa Mbl MpescTaBHM B Bue JHHeEHHOM KOMOMHalluM PyHKuH Cn9- 
Tepa, COCTaBJIAeMbIX H3 OJHOHYKJICOHHBIX BOJIHOBLIX dyHKuMu. Tlocmequue 
'B culydae CHIbHOM CUMH-OpOuTaIbHOM CBASH MMeIOT BUY (°): 


Co 
ae (Fi, Si, Li) = ra *i yy 
Pa; (ri i Bi OY 1, m1 0% ?;) Ms a 


Tye rj, S;, t; — COOTBETCTBeEHHO IIPOCTPaHCTBeHHble, CMHHHOBaA MW H380TOMMYe- 
(KOTO CIIMHa KOOPpAMHATHI i-ro HyKsJIeoHa; &; = (Nj, fi, Jzi, tei), Bi= (May Li, Ji) — 
HaOopbl KBAHTOBbIX UHCeJ, XaPAKTePH3YIOWIMX COCTOMHHE HYKJIeOHa; 1; — rviaB- 
HOe KBaHTOBOe uNcNO; 12; —OpOuTalbHOe KBaHTOBOe UYHCIO; jz; — KBaHTO- 
BOe YHCJIO MpOeKWMH MOMHOTO MOMCHTA HMIMyJIbca Ha MPOM3BOJIbHYIO OCb 2; 
Mm; —MarHHTHOe KBaHTOBOe UYHCIO; tr; —KBAaHTOBOe YHCNO M30TOMMYeCKOrO 
clvHa i-ro HykseoHa; Re, (7i) — paqvalbHaa BonHOBaA (byHKUMA; Y1, m(8, e) — 


ane dbynkuua; T,,(¢;)— BOMHOBaA (byHKIMA M30TONMYeCKOrO CIMHA; 


wu b; — M3BeCcTHbIe Koadbutinenrpr (2). 

i aimninen pa31IOXKeHHA BOJHOBOK (PYHKUHH Apa m0 eee Je C3- 
Tepa HaXOJMM H3 3aKOHOB COXpaHeHHaA MpOCKUMH MOMeHTAa HMIyJIbca Ha OCb 2Z, 
KBapaTa MOMeHTa HMIyJIbCa H KBaypaTa usoTonMyecKoro civHa aAgpa. Mcnoup- 
3yA TakyIO BOJIHOBYIO (yHKUHIO H OOLy!Io dopmyy AIA KBaqpyno/bHoro 
MomeHta (1°), HaxOquM (OpMyJIy JIA KBaJpynOsbHOrO MOMeHTa spa: 


A) th 
) (OTE +(R) 
Qe = ah ng, i ey Were 
% a lol gM ae | 
e k, 
ai Dt Che Pha | I] Me pA” ) Bhs ) (2) 
as URE, ! n i; “n : 
the’ (1#1) 


rye i —HoMep mpoTtoua; & uw j—Homepa dbyHkuMi Cuerepa; cp — amnuuTyya 
k-%& yHKuuH Castepa; aco n mpoOeraer Bce embIe YHCca OT 1 yo A (Kpo- 
Me 2 =i); A—unCIO YaCTHY B Ape; 


AY = (Rew (rt dr; AM? =| Row (1) Ryn (1) r8drs (3) 
t L L 
Be — \ (3 cos? 6 — 1) {af ai! Yo, mf) Y 0, mf) + 
(k) 4 (7) y* ; : 
se) rth a Dig pata (4) 
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; | 
MoxHO NOKa3aTb, YTO 3HaYeHHe KOSPPMUMeHTAa A‘) 3axmoueno B HHTepBad| 
(R?/3, R?), a ero cpequee 3Hay¥eHHe paBHO MpHOMH3HTeJIbHO 0,6 R*, rap 


R—paguye apa. i] 
B ra6n. 1 npaBeqeHp noxcunTanHble Mo dopmMyste (2) smeKTpHuecKHe KBayy 
JIPyYNOJIbHBIe ~MOMEHTbI HEKOTOPbIX JIerKAX ep B MpeANOORKeHHH, YT} 


A\”~ 0,6 R? (pacuer npousBeyeH 6e3 y¥eTa mpumeceli Konurypaluit). 


Ta6Omuna @ 


Smpo | 8Li? | 4Be? | 5B? | 4Be® 5BU BAL? 
G.. noe —0,013 —0,012 0,016 0,025 0,0250 0,07 
i ae <0 Q,,(Li?) ~ = = (0,02) 0,03855-42 | 0,149-AWe 

~ Q,,(Be’) 

Apo | 29Cu% | 29Cuss | 47C13? | 31Ga® | 31Ga™ 83Bi20 
Qs: neue —0,085 —0,086 —0,059 0,09 0,092 —0,35 8 

ze ommtn | —0;197=b81)|\=-0, 4454229 —0,06635+2 0,243 0,152 —0,4 & 


Tlocnequaa (TpotHas) cymMa B dcopmysie (2) moKa3biBaeT, 4TO IPH HaJH-f 
YHH CMCLUAHHBIX OOOJIOUeUHBIX KOH(pHrypallu BO3HHKaeT ONOJIHHTeJbHbI 
QJIEKTpHYeCKHH KBapynOJIbHbIH MOMeHT. Tak, HalpHMep, aHaH3 OOom04eU-F 
HbIX CTPyKTyp yKa3bIBaeT Ha OIM3KO0e PaclOsO*KeHHe NPOTOHHBIX ypOBHeH 4ds),, 
6g, H 6hu,. Take ypOBHH Ha4¥HHalOT 3allOJIHATbCH NPOTOHAMH NOYTH OHO-# 
BpemeHHO. I]osTOMy NpOTOHBI, 3aMOJIHAIOWIHe 9TH YPOBHH, MoMagaioT B COK=h 
HbI€ COCTOAHHA, ABJIAIOUMeCH MHHeEHHOH KOMOMHallHel cocTOMHHH 4ds),, 5g, 
WM 6hu),. MoxkHO NloslaraTb, 410 Takve CJIOMKHbIe OOOMOYeNHbIe KOH(PUrypalluu 
OTBETCTBEHHbI XOTH Obl 3a YaCTb AHOMAJIbHO OOJIbUIOrO MOJIOMKHTEIbHOTO 
SJIEKTPHYeCKOFO KBaJ[pyNOJIbHOrO MOMeCHTa HeKOTOPBIX Ayep c Z>50. 

B sakmouenHe Bbipaxkato OlarogapHocTb JI. JJ. MBanenxo, C. HM. Jlapunye 
uv A. A. CmopoqHHcKoMy 3a WeHHble 3aMevaHHa WM JMCKyccHHW. 


Kuesckui rocyJapcTBeHHbIt yHHBepCHTeT Tocrynuso 
um. T. I. UWlesuenxo “80 V 1957 


UHTHPOBAHHAS JIMTEPATYPA 
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Ocuosb! KBaHToBoii Mexanuku, 1949. 10 IIx. Baatt, B. BaticKxong, Teopermueckaa 
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Joxuzann Akagemun nayr CCCP 
1957- Tom 117, Ni 6 


PHSHKA 
H. A. MOTANKOB 
K TEOPHH AHH30TPONMH KYBHYECKHX KPHCTAJIJIOB 
(ITpedcmaezeno axademuxom H. H. Bozoaroboevm 22 VIII 1957 ) 


MaruutHaa anusorponnsal XapakTepH3yeTCa Tak Ha3bIBaeMbIMH KOHCTaHTa- 

M aHusoTponmu (1). 3aBHCHMOCTb KOHCTaHT aHM3OTponHH OT ‘TeMMepaTypbl 

quia KyOMYeCKHX KPHCTaJJIOB paccMOoTpeHa B paOoTe (7) C MOMOLIbIO MeTOsa 

TIpHOJIMKeHHOrO BTOPHYHOTO KBaHTOBaHHA 6e3 yyeTa B3aHMOJeHCTBHA CHHHO- 
BbIX BOJIH. 

B HacTosieH paOoTe Yy4HTbIBaeTCH CNMH-BOJIHOBOe B3aMMOJelCTBHeE JIA 
AaHH30TPONHbIX (beppomarHeTHKoB c kyOuYecKkOH cHMMeTpHelH. PaccmoTpeHue 
| CIM -BOJIHOBOrO B3aHMOJeHCTBHA MpoBoguTcA mo Metogy Jlaticona (°). 
| JTamumbToHvaH CHCTeMbI 


=i 2 (siya. aT > DSS) tal DY SFShaSteShea, (1) 
ihe 8, 82, 33, a! 
5, +5248, 


THe a’ = (x’, y’, 2’); H—sBuHelHee MarHHTHOe ose; ~— MarHeToH Bopa; 
4/ xapakTepH3yeT MarHHTHOe B3aHMOJelcTBue; / — OObINHBIT OOMeCHHBIM UH- 
Terpan; S;—onepaTop cnHHa 9JIeKTpoHa, MpHHaymexaulero y3ry j; 5— 
BeKTOP, COCJHHAIOWIMH OulMxKalliMe coceqHHe y3JIbI. 

B cayaae Npov3BoOJbHOrTO HallpaBJIeHHA BHeWIHerO MarHHTHOTO NOJIA Ha- 
TipaBsieHve BeKTOpa HaMarHHYeHHA He COBMayjaeT C HallpaBJIeHHeM KpHCTaJ- 
norpaduyeckux oceH. YOOHO 3anvcaTb TaMHJIbTOHHaH CHCTeMbI B pyro 
cucTemMe KOOpyHHaT (Xx, y, Z) C HalpaBNeHHeM OCH Z MO BeKTOpy HaMarHuH- 
geHua. Onepatoppi S*’, S, S* Bprpaxkaiotca uepes S*, SY’, S? caeqyiouum 
06pa3om: 

S*’ = S* cos 8 cos 9 — S¥sin g + S*sin Osing, 
SY” = S* cos @sing + S¥ cos + S* sin Gsin o, (2) 
S” = — S*sin 61+ S* cos 6. 
OmpejeuM Take onepaTopbl 


S, = Nh Dy exp (ij) Sj, S# = S¥+iSz, (3) 
j 


rye }— BeKTOp OOpaTHo pemeTKH. OnepaTopbl yOBJeTBOpAIOT COOTHOILE- 
HHAM 


[SiSE] = N—HSi4 we (SKSE] = —N~*Sity 


[S7 Si] => QA aS (4) 
OcHOBHOe COCTOAHHE CHCTEMbI ONpeHeIAeTCA. 
S;|0)=0, S3/0>=—S|0» (5) 
WMH BCex ii WJM, SKBUBaJIGHTHO. 
Sx|0)=0, Sk]0> = — N*#S8,9| 09 (6) 


qa Bcex }. Bo36yxyeHHbIe cocTosHua, ciefqya Jlalicony, ompegzeimum cue- 
iyrouluM o6pa3om: 


[a> = [] (2S) 2a (a!) (ST) 0, (7) 
Ar 


rye a@, — YHCJIO CNHHOBbIX BOJIH C BOJIHOBbIM BeKTOPOM A. CocTosHHA c 
969 


Sige i He HOPMHPOBaHbI H He OPTOrOHaJIbHbl. HeoptoroHaJIbHOCTb COCTOHA 


Hutt |@> BbISbIBaeT B3aHMOJeCTBHe Me?Ky CIMHOBbIMH BOJIHaMH, Ha3bIBaeMOllh 
KMHEMAaTHYeCKHM B3aHMO/J/eHCTBHeM. 
Jleiicrpue ramuibTonvana Ff wa cocrosHue |a> JaeT BbIpaxkeHne 


H\ay = |Eo+ Darl +2)] [lay + S Qa by 8] 
aN 


Syecb 
4 : WW ee 
Ey = —pNH? — > Losi a. Zr 81 Too0eNS*; (9) 


Ole v , Bs 
o,hS= [18 — zp als? Ye (1 — 0) | (Yo —"ta)s (10 


L = pH? + 7, 81809 (6— 100); (111) 

rE ae NM ie eeepc y (12) 
8 5,, 52, Ss 

w = cost «, + cost a, + cost a, (13)f) 


rye COs %; — HallpaBJIAIOlWe KOCHHYCbI BEKTOpa HaMarHHYeHHA TO OTHOLMICHHIG} 
K KpucTammorpaduyecKHM OCHAM; Qyq ONPeeIAIOTCA M3 BHIPAKeHHH JIA KOM- 
mytatopon #& c Sj. 

SanulemM onepaTop 9HeprHu F/ B pyro Moje, HasbIBaeMOH HjleaJb-f 
HOH CMHHOBO-BOJIHOBOH MojeubIO (?): . 


KH == Ee ++ wes +) > aN + Sk acai ee A_pXq a. Sisley, (14) 
nN eo 
ie ONpeesAIOTCA H3 BbIPaKeHHH JBOMHbIX KOMMyTaTOpOB [[/, Se lySem 
TpeTHH WIeH MpecTaBsseT paccextHHA JByX CNMHOBbIX BOJIH. Onepatop 
SHEprHH COepxKUT elle UJICHbI, OMHCbIBaIOWMe paccetHve TpexX HM 4eTHIpexie 
CNHHOBBIX BOJIH, OMHAKO OHH Oy,yT OMNYIeHbI NpH BbIUMCIeHHH CBOOOJHOM 
SHeprHuH. 
na cBoOoqHOH SHeEprHuH Ha OHH aTOM Tosyyaem BbIpaxkeHve 


Rie geeky, (15): 
rye F,—cBoOoquad SHEprua aHu3OTPOMHH; 7 


Fa = Kio (1 — “2 1022), (8L’) 6*!2 — B mvZe),(BL’) 6" + 
{ ee 
+ Gy 45 [Zy, (BL')P6*} , (16) 
Ko 2 > yan S4, eat? 008 eZ, fy Sy i—neix, ye 
1 4I {ooo > ane ? —s one ’ n = ze ’ Y= ils . 


Unen c 0° B Bpipaxkennu qua Fa MpeqcTaBsAer CMWH-BOJIHOBOe B3aHMOJel- 
cTBHe (paccesHHe JBYX CIMHOBbIX BOJIH). Unenbt B BEIpaxeHuu (14) omepato: 
pa #, oMmucbiBalollMe pacceAHWe TpeX H UeTbIPeX CMMHOBBIX BOJIH, Jalor 
B CBOOOJHY!IO SHEprio BKJaq, MponopuMonambub 62 yw 6°, coorBeTcTBeHHO. 
B remnepatypHolt o6actu yo T=1/,7T, uneH, OnMcHIBaIOWINi CNMH-BOJHO- } 
Boe B3aMMOelcTBHe, He MpeBbinaeT 10% (qua s= 1) u 20% (qua s = 1/2) 
ysleHa, COOTBETCTBYIOWero NpHOmTMKeHHIO Bwoxa. ) 

B sakmovenve Bbipaxkaio Olarojapuoctb C. B. Ta6auKoBy 3a leHHy10 
JUCKYCCHIO. 

Matematuyeckuit unctutyt um. B. A. CrexaoBa Ilocrynuano 

Axkajemuu nayK CCCP 19 VIII 1957 


UMTMPOBAHHAH JIMTEPATYPA 
1c. B. Boncosckuh, A. C. Il y p, ®eppomarnerusm, M., 1948. 2C. B. Ta 6- 


aukos, A. A.Tyces, us. mer. u Metanaoper., 2, B. 3, 385 (1956). * F. J. Dyson, 
Phys. Rev., 102, 1217 (1956). 
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Aoxrnane Akagemun nayKr CCCP 
1957. Tom 117, Ne 6 


PHSHKA 
A. A. COKOJIOB u HM. M. TEPHOB 


O KBASHKJIACCHYECKOM HHTEPMPETAWMM KBAHTOBbIX 
IPPEKTOB B TEOPHK CBETAMIEPOCH JIJIEKTPOHA 


(ITpedcmasaeno axademuxom H. H. Boeoatwboevim 18 X 1957) 


1. B HacTosiet pa6oTe MbI XOTHM JaTb KBa3HKJIaccMuecKy!o MHTeprpe- 
allHiO KBaHTOBbIM S(ppeKTaM, KOTOPbIe JOJDKHbI MPOABIATCHA, COrsacHO BBI- 
BOJaM KBaHTOBOH TeOpHH, MpH ABHXKCHHH YJIbTPapeATHBUCTCKOTO 93JeKTPO- 
Ha B MarHHTHOM Mou (1,7). 
| Kak u3BecTHO, KiaccM¥ecKHe ypaBHeHHA, OMHCbIBalOlMe JBMXKeHHE yJIb- 
TpapeIATHBUCTCKOTO 9JICEKTPpOHa B CHHXPOTPOHe C yYeTOM H3IyYeHHA, MMeIOT 
BHI 


) 


Ez , ke eroH, 2 
pater jou mints a Ol, (1) 
Er , Er Ere , eroH, rw 
7s i mat incre larry = 2 
E =A je Me ve (3) 
rye 7, 2, © — luaHHApMyeckHe KoopguHaTH; Hz = Br-?’, Hy, = — gzBr-(4t+) — 


COCTABJIAIOULHe HallpsxKeCHHOCTH MarHHTHOTO OA; gd —MoKasaTedb cnaaHuA 
MarHuTHoro noma (O<(q< 1). B KmaccnuecKkom culyuae JIA SHeEprHH u3ssy- 
yeHHaA Oy/eM HMeTb BbIparxkeHue 


eR wv" wee 2 | E ie (4) 


2 


rae W*"—cpeqHAa SHepruA U3smydeHuA, KOTOPad He 3aBHCHT OT KOOp/(MHa- 
Thl X = /¢ —R GeTaTpOHHbIX KOWeOaHH, a paMyc MIrHOBeHHOM paBHOBeCHOu 
op6uTnr R u payHyc KPHBH3HbI p MoryT ObITb Hali[eHbl W3 paBeHCTBA 


iE = eb oer, Gs (5) 
Orcioja B JHHeEMHOM TIpHOsMxKeHHH Haxo,uM 
p=R+ qx. (6) 


BpipaxkeHwe ia Hep, WOysaeMoli SeKTPOHOM OT YCKOPpsxlolero 
ycTpolicTBa (OCHOBHaaA TapMOHHKa), B JHHEHHOM MpHOJMKeHHH (pas0BbIX KO- 
eOaHuli MOXKeT ObITh IipescTaBsIeHoO B Bue 

cVo Vo 


7 BH : Po 
E Soe ne (9 — wf) ae er 


(sin @ + cos %), (7) 


rye V,)/e—amnsuTyfa MoTeHuvala Ha YCKOPAIONeM MPOMeXYTKE, ) — 
Kpyropad YacToTa BbICOKOYACTOTHOTO MOJIA, CBA3AaHHAaA C payMyCOM CHHXpo- 
TPOHHOH paBHOBeCHOli opOuTbI cooTHOMeHHeM Ry =C/W). Syecb pt + %% 
XapakTepH3yeT paBHOMepHoe BpalleHHe 9/eKTPOHAa, a P= F—M lt — % 
COJepKUT TONIbKO KOeOaTeJIbHY!O YWacTb. 
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Yuurbipad mocseqHve COOTHOWeHHA, Mbl BMecTo (1)—(3) OyjemM uMeil) 
(B JIMHeHHOM npHOsmxKeHHH): 


z+12+ oz= — = Zi (i) 


* : pKa . z eR 
tye ols = — x RS (S) 


: : é Wie. a 
rE =(1—q) (R428) = Hsing, + eos.) rw, (14 
rye oa, = Viaee Oo, = ets . Ucksrouaa u3 MpaBoh ywacTH (9) Beure 


unny R-+ xR /R, Mbl Haiiqem JIA OMHCaHHA pauasbHbIX OeTaTPOHHBIX KC) 
jeOaHHH ypaBHeHve 


WK , : 
ay “a (ss 


o f : 
Xp IX + OX = — 


T. €. IPH BBeJe@HHH HeMpepbIBHOH CHJIbI TPeHHA B TeOPHH OeTaTPOHHbIX KOeOa p 


HMM Hapsyly C «MaJIbIM» KOSPPHUMeEHTOM saTyxaHua y= E/E cueqyeT y4 
THIBATb TakxKe HM OoJIbiuMe KOSPPHIUMeEHTHI 3aTyXaHHa (3-5) 


Ks q 
pe ee ig Tr, ={—gl:z. (12) 


i] 


Beoga Koopqunaty X = R—R,, cBxa3aHHy1o c (caso  mpu nTomonty 
R2 : ae 2— 4q 

cooTHOlleHua X = — av 4 yuuTbipad, uro WS" = (=) W, (W, coor 

0 ? 

BeTCTByeT R= R,), Mbl Tosyuaem cueqylollee ypaBHeHve AIA onmpeqeeHuss 


(asoBbix KOuIeOaHHit: 


z : Cc cV sine a 
EN ae a ne (i 


re TOUKa PaBHOBeCHOM (asbl JOM KHA OBIT HalieHa us ypaBHeHHA 


CVicuaee : ' 
2nRo sin %) = Wo; (i 
KPyroBaa YacTOTa Me]JICHHbIX CHHXPOTPOHHbIX KOJe6aHH paBHa 
2V cos cW,ctg ’ 
Os AE YESS Te OW 9 SiS 00 = 15 
aes (1 —q) R5Eo (1—q) RoE =r ( 


3— 4qW » 
= = os ~T,—<Oommwoi» Kos punvert saryxanua CHHXPOTPOHHBIX 


Kovle6aHun. 


2. Kak MsBecTHO, IpH u3vlyyeHHH cBeTallerocsa SJIEKTPOHa HeOOXOAMMC 
OWeHHTb BJIMAHMe CakTOpa JMCKPeTHOCTH M3JlyyeHHA, TaK Kak, corsmacHc 
KBaHTOBOH Te€OPHH, Ha OHH OOOPOT H3syyaeTCH CpaBHHTesIbHO HeOOJbIIOg 


ie 
YHCIO KBaHTOB VN ~ & mor () OcoOenHo Korfa E< Ey, 
0°2 
lua onvcanwa QCKpeTHOrO XapakTepa U3/IydeHHA BBeZeM (puLyKTY allvou- 
Hy! CHJIy 


enti Vv 1k — R* ~oxn 
F bay eee 275888 ermal asad rf (16) 


Beeyenve (bsryKTyalHoHHoOn custbI (POpMaJIbHO 9KBUBAJIeHTHO TOMY, UTO B ypas- 
HeHHAX (8), (9), (10) cnegqyer cyenatTD SaMeHy BeJIMYHH MO cxeme (v— HO- 
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Mep H3s1yyaeMol rapMOHHKH): 
Ws dedi —t))= >) h— v0 (t — ti), 
; ; 
ver 2 Sea aye Mae 5) 4-98 (t — ti) 17 
ir es adage ae ee: 


Torga 9TH ypaBHeHH TPHHuMaioT BAL 


i+vtee—— Di ee—m--Iae—ay a9 
i i 
f+ yetole= — JEae—t)— Rese (19) 


rE =(1—4q) dade = 9 (sin 9 + $ cos %) — 
— D)Rec[1 + (1—q) 84). (20) 


| Ypapuenve (18) xapakTepu3yeT akcHasbHble KOJeOaHHA C yueTOM KBaH- 
 TOBbIX (bulykTyallun. 
Alia Toro YTOObI NOJYYHTb OKOHYATeIbHbIe ypaBHeHHA AAA pavastbHblx 


x 
KOJeOaHHi, MbI JOJOKHbI B MpaBylo yacTb (19) BMecTo R+ = nogerasurs 


3HayeHHe 43 (20), OTOpOcHB IIpH 9TOM 4JIeHBI, a Oropaneee b. Torga 
HaxoO]MM: 


as rs 2 R d \\ 9 
kb yeh = Ey GT 168 (t — ti). (21) 


SaMeTHM, 4TO 39HeEprua (lyKTYyaWHOHHOrO H3JyYeHHA OOpaTHO mponopivo- 
HaJibHa p (°), a He 9”, KaK B KJaCCH¥ecKOM CJlyyae. OnHaKO culeqyeT yuecth, 
YTO BEPOATHOCTb Tepexoya Tak2xKe OOpaTHO MpOMOPpUMOHaIbHAa p: 


w(v, tf) =~ w(>, ti), (22) 


rye 


= e2 C { moc? 2 $ Z 
20 ae ) ere Ko), (6) dé. (23) 
214y (tmec2|E)® 


Ilostomy mpv Mepexoje K HenpepbIBHOMYy H3JIyYeHHIO MbIl BHOBb NOJly4aeM 
KjlaccHyecky!0 (popMy.J1y 


lin, Jet) =| 4 | 22a ti) B(t— ti) dt; = (AY we. (24) 


Touno Tak Ke «OombUMey KOIPHIIMEHTHI 3aATYXaAHHA MOryT ObITb} NOY yeHbI 
Tipe JeJIbHBIM TepeXOOM OT KBaHTOBbIX (PJIYKTYAMOHHEIX CHI K HeIIpepbIBHOMy 
3 J1y 4eHHI0: 


| R 
aiiees 8 
lim papa ped Mt bi) ie 
ett’ af Ree as et) dtp 25 
ec qat\*\! oa i) dt; ‘ (25) 


Her. 1; 


4 JAH, rT. 117, Ne 6 969 


Jlax KBapata aMMJIMTyAbl pasuasibHbIX KONeOaHMH pH yueTe (paryKtya- fh 
WHOHHO cumbt 3 (21) HaxoquM 3HadeHHe | 


Ce eo ea () dt’| ¥ 
0 


t t 5 i 
IN 5) e2 h ¥ a7 7 JB) (29) \ ri? » 
os Ae = \.4 (t”). dt” || =, |, dt 26) } 

ae 24V 3 (1 — gq)? Moc mocRo ae f \ r (2°) \ Moc? } (a i 


Jlua tlonyuenusa (opMysbl, UpHBeyeHHOl B (°,°), CmeqyeT yuecTh, TO 
t 
| Men, aa ee) 
exp |—| (ys ) dt is El)’ 
t’ 


Jia akcvabublx KOuJleOanuit cooTBeTcTBYyIOUlee BbIpaxeHHe OyeT MpH-! 
MepHo B (E/mmpc?)? pa3 MeHpite. B paOorax xe (*°) lmpefaraerca, Hapany 4 
C BBejleHHeM (pTYKTYaUMOHHOH CuJIbI, elCTBYIOUleH Ha OeTaTPOHHbIe KONeOaHUA, Re 
OCTaBHTb TakxKe «OobuIOe» KsJIaccMHyecKoe 3HayeHHe IH Ko3sdppulWeHTOB 
gaTyxanua (I',, I). 

ViccneqyeM jlaee CHHXPOTpOHHbIe KOJIeOaHHA MPH HaJIMUMM KBAHTOBBIX Iie 

2 


cbayktyauun. Ulonaraa B dopmyme (20) x =O u X= oo HalijleM 
EyR2(1— gee EpR2(4 — 9) 02 Ae neers: : 
[iP 0 ws 0 ie q) yaa Po >) hve’ (t — ti). (27) 


L 


YUHTHIBAA, YTO TNepHO CHHXpOTpPOHHBIX KOJeOaHHH T = 20 /Q S 27/a,' 
MHOrO OoJIbuIe CpeqHero MpoMexkyTKa Bpemenu Af; = ft;4,—?t; MEKAY AByma 4 
NOCJIEMOBATeJIbHbIMM AKTAMH H3JIyYUeHHA, MbI MOXXeM BbIpaxkeHHe (27) ycpeqHUTb 
m0 HpoMexyTKy Bpemenu Af, yoBNeTBOpsIoMleMy ycsopuio At; <A; <T. 
Torga Ja (pasoBbIxX KOseOaHHi OJyYHM KuaccHuecKoe ypaBHeHhe, NpHyeM 
(buYKTYaWMOHHaA KBaHTOBaA cCHJIa MepeleT B CHIY TpeHuA Cc «O6OJIbIIMM» 
Koo(pulHeHTOM saTyxaHua T *. Sto cBxa3aHo, m0-BuyMMOMy, C TeM OOcTOS- 
TeJIbCTBOM, UTO (PasoBbIe KOeOaHHA OOYCJOBJICHbI H3MCHEHHEM TOJIHOM IHeprHH, 
Ha KOTOPy!O KBaHTOBbIe 3PPeKTHI JOJKHbI BIWATb JIMIIb MPH OUeHb OOJIbIIMX | 
sHayenuix E~ E,), (1), B TO BpeMA Kak felicTBue (byKTyauMOnHOM cna Ha ! 
paquasbHble CeTaTpOHUble KOJeOaHUA OJKHO NPOABAATbCA IPH CPaBAHTesbHO 
HASKHX SHeprHAx E ~ Fy), (?). 


Mockosckui rocyapcTBeHHbIt yHHBepcrTer Hoerynuso 
um. M. B. Jlomonocosa 14 X 1957 


UWHMTMPOBAHHAA JIMTEPATYPA 
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UMOHHAA CHa, H «OOJIbINOH» KOSppHUHeHT 3aTyXaHuA. 
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Woxnage Akagemun nayr CCCP 
1957. Tom 117, Ne 6 


OKEAHOJIOTHA 


nN. C. JMHEMKMH 


K AMHHAMHKE BAPOKJIMHHOTO CJION B OKEAHE 
(ITpedcmaeaexno axademuxom B. B. Il yaetixunom 2 VIII 1957) 


IIpH dopMupoBpaHHu oKeaHuyeCKHX TeYeHHIi BAXKHYIO POJlb urpaeT addeKT 
W3MeHeHUA Mapametpa Kopnouuca | BOJIb MepHfAMaHa. Pacnpocrpanenue Teo- 
PHH BeTPOBbIX TeyCHHH, MpeAMOARXeHHOH aBTOpOM pauee (1), Ha cayyual WupKyus- 
WHH WiaHeTapHoro MacuiTaGa TpeOyeT MOSTOMY CYIeCTBeHHbIX BHTOM3MeHeHH 
B OCHOBaX pacueTa HM COOTBETCTBEHHO B 3HAYCHHAX KOJIMYCCTBEHHBIX XapakTepu- 
CTHK UCCJIEYeMbIX MpoweccoB. Secb Mbl OFPaHHYHMCA JIMIMb BOMPOCOM 06 ompe- 
| AeeHuM XapakTepHOro maciuTaOa rl yOMHbI IPOHHKHOBeEHHA PpalWeHTHO-KOHBeK- 
| IMOHHDIX TeYeEHHH B OKeaHe. 

IlycTb Tole MOTHOCTH MOPCKOH BOI ONpesemnetca cbyHKuHel 


p= p, (2) + 993 (x, Y, 2), (1) 


| Te op == | r/cm*: p, (z) COOoTBeTCTBYeT H3BeECTHOMY YCTOHYMBOMY pactipesemeHutO 
| TlJlOTHOCTH; 5 —- Ge3spa3MepHas (TIO Tipe_nosox*KeHuIO Maylad) BEMMGHHA BOSMYIILe- 
HHA, BbISBAaHHOLO JeHCTBHeM BeTpa. YpaBHeHHA THAPpOLMHAaMMKU u TypOyJIeHTHOH 
uppy3vH BOAHEIX Macc JIM YCTAHOBMBLIerOCaA COCTOAHHA TpHMeM B Buse 


0 Op . Op . vn 
~ fp =T Ww) foo = To) —3P,” gp = 3 “7 
Ou r Ou Ow AF is , 
0. AO. + dz =r eat () 
00 Dw = T, (8), Manag i 4 (4) 
: RH OMARG 
rye [WA KPaTKOCTH 3aNMCH BBeJeHbI ONMepaTopbl nae 
: ' ¥ {ri itd SAGER 
a a \. a O Vda sa 
T =u,A+ 3-(1, 3); Ty=pA+es (4 3); (5) 
npuyem @ (z) = 1 & corp uspectHan (pyHKILMA (b — max — ~:) . Bpr6epem 
P Qo) dz 09 dz 


CMCTeMy KOOPAHHaT TaK, 4TOOK! Och OX Opla’ HanpaBseHa Ha BOCTOK, 
OY —Hua cepep, a ocb OZ — IO BepTukKaJM BHHS. 
Bpeyem Oespa3MepHble BeJIMUMHbI 


— J, 
gat, gat, 2=5, b= =H (=9), 6) 
a Tak?Ke WapaMeTpbl 
__ gehbh4 ‘ite. 2e8bh? ® goh? Kp A 
Seer eee Lisa 8) 
Yo a Uf 
foal eof? (<re UL? 


HM Oe3pa3sMepHble ONepaTOpbl 


2 h2 0/;- 0 i ew ie ity EL NERO. YesOr 
cre! es, wSheeellrgs Liner e rere ewer oink. 6 ae =): (3) 


Jlanee OyjemM MOJlaraTb NpHOsMxKeHHO 


f=f,)=const, B= at — By = const, | 
my dee if yl eee | 


'. Floub3yacb COOTHOMeHHEM [JIA [MBepreHI\HH POPHSOHTAIbHbIX COCTABJISIOULE if 
CKOpOcTH, BbITeKaIOUuM 43 ypaBHenHii (2), u KOMOMHUpy A ero C COOTBETCTBY IOWA 
BbIpPAKeHHeM JIA AuBepreHuwu us (3) H (4), HeTpyHHO Nl0Ka3aTb, YTO BCHUE 
MoraTesIbHad (yHKUMA 


JOBJICT BOP ACT JIMHEHHOMY YpaBHeHHIO B YaCTHbIX MpOH3BO]{HbIX: 


ial ee 
Tr SES p 
— , d  !1\ dz ) dw = 70 
1 Ce se a) t “9 
east dz D(z) Ox ay (1p 
+ aoe T? es, ae ¢ (eer Phe a) 

% 

asa OWeCHKH NOpxATKa pa3sJIMUAbIx BXOJAUIHX ClOja BeJIHUHH Oy eM OTIIpaty 
JIATBCH OT CJICTYIOMLMX YHCJIOBbIX 3HaueHHi WapaMeTpOB 34ajflauH j 


1 
eM: ceK 


petrolorigeeengnt sep hye 
CeK CM 


Uy = 5-102? ——,, , = 108 TEs 


CM:-CeK CM:-CeK 


IIpu 9TOM XapakTepHble MacluTaObl JJIMH MO BepTHKaJIM HW TOpHsOHTaJM NyCcT 
6yayt: h = 100 m, L = 1000 xm. Torga uMeem: 


a=1,6-10%, s=1,610% C= 52109 c= 2-10) 3 oe 


OrpaHwunBasch OTbICKaHHeM Mej\JICHHO 3aTYXalollHX Cc rayOuHOH pemenuy 
ypaBHenHa (11), qd KOTOpbIX pe3ybTaTaMH [pHMeHeHUA Onepatopa a2T 
MO2KHO IipeHeOpedb, H Movlarasd Aad ratyOoKnx cu10eB OKeaHa pu. (z) = const (~0,01) 
@ (z) = const (~ 2-10~), nomyaum BMecto (11) 


ops +S )o— ae — 
—s (Atos) te(sd +H) Ao = 0, t 


PaccMOTpHM 3JIeMeHTapHble YacTHble pelleHua ypaBHeHua (12) Buga 
w(x, y, 2) = Re {F (2) ef (mnxtnnyy (13 
BplOupad HajviexkauluMm oOpasoMm BenMuunHy L, MOXHO orpaHMuHTbes Opt 


9TOM 3HaveHHAMH m,n =O, 1, Tak 4uTO m* +n? = uMeer nopsayoK |. Tory 
(m3 (12) cneqyeT OObIKHOBeHHOe JudpepeHyHasbHoe ypaBHeHue Jaa F 


+ 


roA0 & co 


pv pe a T?EDco inns Fe 


5 eg imma miE2tcD imEntsO 


SE el ee ; 
a a | (14 
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3aMeTuM, 4TO Cyaraemble B CKOOKAaX pacMosmOx*KeHbI 3yech B yObiBarolllemM mo- 
PAAKe, MPHYeM TMepBble YWIeHbI MO MeHbuel Mepe B 10% pas Oombie mo- 
CJIeLY!OULHX. 

PaccMoTpuM oTeIbHO Ba cayyas. 


1. m=1, n=0. I[pu6nmKennoe xapaxrepuctuyeckoe ypapHeuue ja (14) 
MMeeT BH] 


ps nit Re ia — 0, (15) 


py ee foie imgeBb@® (16) 
So port ache Bei aie Ae WL RD 
Ve agen \ 4emy2 24 © ep Lp 


IlpuHuMaa ykasaHHble BbIIe 3HaveHua Mapamerpos, TOJYYHM YeTbIpe 3Ha- 
yeHHA win k: 


PES EOF O17), hee = (0.46 4 0.051). 


Cormacuo (13) HaxoquM Ba 9JIeMeHTAapHBIX pelleHua w(x, Z), U3 KOTOpbIX 
| Tl€pBoe 3HaUHTeJIbHO MeIeHHee 3aTyxaeT c rayOuHOH: 


0, (x, 2) = e142 cog (xx + 0,172), 


(17) 


(3 (x, 2) = e-9-462 cos (xx — 0,052). 


Silecb XapaKTepHO TlOABJIeHHe CABHTra *a3bI BO3MYLeCHHA C rJtyOMHO!. 
Ecau onpeyemuTb rsayOuHy OapokunHoctH H TpeOoBaHHueM 3aTy XaHHa 
CKOpocTH TeyeHHH H BO3MYUICHHA B Ose MIOTHOCTH IpH NorpyxeHHH Ha 


rayOuny H B e~-*™ ~ 0,043 paz (1), To Bblpaxenne JIA ©, JaeT H = 7/0,14 
WIM >Ke, B pasMepHbIX BesMUHHax, H = 23h = 2300 om. 

SaMeTHM, JTO eCJIH HE NPHHHMATb B pacueT FOpH3O0HTaJIbHbIM TypOyJeHT- 
HbI OOMeH, T. e. ToOKUTh B (16) py=O0, TO ANA rayOnHbI OapoKsHH- 
HOCTH TlOsTyYHTCA BecbMa O6HM3Koe 3sHaueHHe HH ~ 2600 Mm, upuyem H mauo 
MeHAeTCA IPH H8MeHeHHU py OT O go 10° r/cm-cex. Hanporus, ecm NpHHATD 
Wa pv,» Oombiuiee 3HaveHve, Halpumep px, = 108 r/em-cek, To 3HayeHne H 
BospacteT B 7—8 pas. 

2.m=0, n=1. SToT cmyyal cyKHT MOfeNbIO 30HaIbHOrO NOJA Ha- 
IIpaxKeHHH BeTpa Haq oOKeaHOM. XapakTepucTwHyecKoe ypaBHeHHe ja (14) 
HMeeT BHI: 

pie Te pa ee (18) 


eu. EU 


Orciofa HaxoqMM noKasgaTesb 3aTyXaHHA BOSMYLeHHH c rayOuHOol k = 
=rVc® un coorserctpyoulee 3Hauenve H = a/k = | /Vc®, um, B pasmep- 
HBIX BeJIMUHHAX: 

Pee sas A (19) 
V gb® 

To BbIPaxeHue COBMaaeT C HaliJeHHbIM HaMM pauHee (*) Oe3 yyeTa H3MeHe- 
Hua [| B 3aBHCHMOCTH OT reorpacpHyecKOl WIMpOTbI MecTa. OAHaKO YMCIOBOe 
3Hauenve H np BbiOpaHHbIx 32ecb 3HayveHHAX Mapamerpos (HM = 10° m) AABILACT- 
CA UPe3MePHO OOJIbINMM HM He MOXET CLYKUTb PeasbHOM XapakTepMCTHKOH Tly- 
6HHbI NPOHHKHOBeHMA TeyeHHii B OKeaHe. I]o-BH.HMOMY, Ba2KHY1O POJlb B [aH- 
HOM Culyyae urpaeT CTeCHAIOMIee BMAHMe OeperoB OKeaHa, KOTOPOe He MPHHUMa- 
JIOCb BO BHUMaHHe B 9TON pacdorTe. f 

Pa3yMeeTCH, BO3MOXHbI BOSPa?KeHHA NIPOTHB MPMHATHIX HAMM SHaYeHHM Ta- 
Pamerpow 3afau. OgHakO Mp COBpeMeHHOM COCTOAHHMM 3HaHHH O TypOyeHT- 
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HOCTH B IyIyOOKUX CJIOAX OKeaHa MBI He B COCTOAHHM JOCTaTOUHO Haje2KHO OMe 
HUTb BeJIMYHHBI ¢, Lz Hx. AUTO kacaeTca nocseqHeH, TO Hao NOaraTb, YTO OH: 
CYUICCTBEHHO 3aBHCHT OT CTeMeCHH HeOAHOPOAHOCTH NOMA HalpAKeHHH BeTpa 
M CaMM 110 ce6e pasMepbl OGaCTH OKeaHa He OMpeeMAIOT ele 3HAYCHHA [Ux. 
IIpumeuanune upu koppexkrtType. [locue Toro kak 91a paoori 
Oblla mpescraBslena K MeyaTH, OKeaHorpabbl-TeopeTukKH CrTomMMes u Bepoxm 
(CILIA) coo6munu aBropy o mpesctosmem nosBienuu ux cratbd (H. Stom 
mel, G. Veronis, Steady Convective Motion in a Horizontal Laye 
of Fluid Heated Uniformly from Above and Cooled Non-uniformly from Be 
low, Tellus, 9, Ne 3 (1957)), rae colepxkaTca BeCbMa OAM3KHe B HEKOTOPHIX OTHO 
IN€HUAX Pe3YJIbTAaThI, HalieHHbIe Oe3 yueTa rOpH30HTAaIbHOH TyYPOYJeHTHOH Lu 
dy3uu. ABrop nomb3yerca cryyaeM NOGMaroqapuTb JOKTopa CToMMewla M JOKTO 
pa Bepounca 3a Ux m0b6e3HOe coobmeHHe. 
Ilocrynu0 


TocyapcrBeHHbld oOKkeanorpaduyeckni 
HHCTHTVT 1 VIL 1957 


UMTHPOBAHHAA JIMTEPATYPA 


1T].C. Jiune# kK uu, Ocuopnbie Bompochl THHaMUYeCKOM Teopuv 620OKMMHHOTO cwOs 
mops, JI., 1957. 
’ 
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Joraann Akanemun HaykK CCCP 
1957. Tom 117, Ni 6 


OKEAHOJOTHA 


A. C. CAPKHCAH 


K BONMPOCY O HECTALLMOHAPHHIX BETPOBbIX TEYEHUSAX 
B BAPOKJIMHHOM OKEAHE 


(ITpedcmaeneno axademukom B. B. Ll yaetixunoim 20 VII 1957) 


Sajava 0 HeYCTaHOBHBINHXCA BeETPOBbIX TeYeHHAX B OapOKJIMHHOM oOKeaHe 
HMCeT OUCHb BarkHOe 3HaYeHHe B AMHaMUYeCKOli OKeaHOOrMM. Cpeyu uccue- 
WOBaHuM, NOCBAULCHHBIX 9TOMY BONpocy, Oombmol nATepec npeycTaBustoT 
paoorp: I]. C. JIuneiixuna (1%), xora B HUX OCHOBHad 3aqaya pelleHa nA 
HEKOTOPbIX WaCTHBIX CJIyuaeB. 

B Hactosmei pa6oTe MbI mpefuiaraeM MHy10 MocTaHOBKy 3ajjauv, a uMeH- 
HO, IIbITAeMCH YYHTHIBATh OaPOKJMHHOCTb, OCTaBaACb B OCHOBHOM B paMKax 
TeopHy Okmaua. IIpv stom MbI Nomb»3yemcaA ypaBHenHem judpysun WIOTHOCTH GC): 
Hye okaxkeM, 4TO Takasl MOCTaHOBKa MO3BONAeT B OOMIEM cuy4ae cBeCTH 
sajlauy K pelleHHIo OJHOrTO MHTerpo-yudppepeHunaNbHOrO ypaBHeHUA, CBsA3bI- 
BaloulerO aHOMAIHH MONA faBJIeHHA OKeaHa C aHOMasJHAMM aTMoc(bepHoro 
apJieHua Ha YpoBHe Mops. 

HcxoyMM u3 cJleflylouleli CHCTeMbI ypOlleHHbIxX ypaBHeHHit: 


du 070 4 OP 
: Yy 2 Docos tut) (1) 
ot dzi ap 00 
Ou 020 4 oP 
Saat, h t 2w cos fv9= : : : (2) 
ot OF ae sing Oa 
dv, 41 fe : ia 
Oz, ia asin® \09 SE Ss On , (3) 
oP. : 
aa) = P&; (4) 
Oe G Gd — Gris de 070 
seo 8 Uy Ve (5) 
ot asin @ 0A a 00 Oz Oz; 


IIpHHsATbI OOOSHAYEHHA: Vp, Ua, Uz, — COCTABMAION[He CKOPOCTH TeYeHHA 110 
ocam 6, A, 2,; Py — RaBsleHve; p — IJIOTHOCTh KMAKOCTH, v — KMHeMaTH¥eCKHH 
KOsPPUUHeHT BepTHKaJIbHOrO TepeMelIMBaHHA, © — yrJIOBaH CKOPOCTb Bpaliie- 
Hua SemsM; @—cpegqHuit payuyc Semin, g— YyCkopeHHe CHJIbI THAKeCTH; 
§ — JjomosHeHHe wWIMpOTHI; A — Jourota, HallpaBJIeHHad C s3allajla Ha BOCTOK: 
OCb 2, HallpaBseHa BepTHKaJIbHO BHH3; ¢f — BpeMaz. 

Panee nloKasano (4), uTO B ypaBHeHuax (1), (2) MoxHO TIpeHeOpe db | que 
Hamu Ov,/ot, Ov,/ot. YmpocTuM Take TpaBble YaCTH 9THX ypaBHeHHH, 3a 
MeHAA B HHX MIJIOTHOCTb p ee .CpefHHM 3Ha¥eHHeM py. Jlanee oOOosHauHM 


P=P,— pea, 2 =a/h, 


rye A=Vv/ocos6. Torga, uciomb3syx ele ypaBHeHve rujpocraTuKu (4), 
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NpHyeM K CHCTeEMe 


Ou 1 oP i 

v) ° 17}9 

ae ne @ae,cos8 00’ (19 | 

Oz? . @AP, COS ASIN OA ’ ; 

dv, h to) | ne 

——- ey | 6 jee a4 3 ‘ 

ag | ase (Ssin doe + 5 0; (3°)p) 

0?P O wPP i VU, OP i 007? Bho o°P (yf 
ot Oz ae asin®@ 0d dz a 00 0z eae h2 dz3 ~ i 


TaHreHlivasibHoe JaBsieHve BeTpa Ha MOBePpXHOCTH OKeaHa BbIpaxKaeM, KaK 
H paHee (cM., HampuMep, (°)), Yepes aTMocdbepHoe jaBseHHe Ha yPOBHe MOps. 
Tpanwaupimn YCJIOBHAMH TO OCH Z [JIX MOA CKOPOCTeH ABJIAIOTCA: 
npH z2=0 


tay Wt 
00) 1 [¥ (APo 1 aPo\ (6) | 

Oz 2@Aa, cos 0 y 00 sin® OA f 

dv, 4 oe p MICRO Se ie (74 

Oz 2wapycos® Y vy \sin® Oa 00 }’ 

a. 

Og == = at ’ (8); 

lip 2 == co 
Ue, Uy OFpaHHyeHEl, (9)% 


rye €— BOSBBbIIeHHe TOUeK CBOOOAHOH MOBepXHOCTH OKeaHa OTHOCHTEJIbHO UX ' 
MlovIowKeHuA B OKOe; Py (9, A, tf) — armoccbepHoe JaBseHHe Ha ypOBHeE MOP3; ; 
v’ — KHHEMATHYeCKHH Koo*PHUHeEHT BePTHKaJIbHOrO MepeMeluHBaHHA BO3Ayxa. 
Ha Bompoce 06 OcTaJIbHbIX Ha¥aJIbHbIX H TpaHHUHbIX YCJIOBHAX MbI OCTAaHO- | 
BHMCA HHKe. i 

M3 ypapuenuit (1’) uw (2’) c yuerom rpaHHuHbIx ycuoBul (6), (7) u (9) 
JierKO Tlosryyaem 


Zz zZ 0 
De Oe Heep [| el2—s)\+)G ds — Jee 20+0G ds + \ e—(2+s)A40G ds| 4 
loo) 0 fos} 
vf. (OPyo___ 1 OPy OP ony Ae ORG] eee 
rye sete O50 ale [if (00 sind me) — (ae Y sino ye Griz, (10m 


y 1 (Fig i oP 
~~ wapgcos8 \ 06 sin 8 =») 


rye 
(1 ie 


Satem mpH nomou (10), (3’) u (8) npuxo_umM K dopmyuie 


21 (Ss — s,;) AP ds — 


Bike 


aad ni oo stainaieneencts eat ay 
0 


—\ gi (si —s) AP ds + | gx (s +51) AP ds|ds, + 
0 


geo 


Sy 


hig 9 C { ; oP 4 
ns 4a?o,@ cos 8 \;\ E (Ss — i) “00. + 82 (Ss — $i) se 
0 


foo) 


25 


Jes 


¢ eR 
—| [ g1(s1— 8) Sy “7°85 (Sj — 5) = “ |ds + 


0 
976 


a E (s + $1) 5 lggoeiisy) —— on |4s} ds + 


Z 


h vy : 
a 209, cos 0 v= AP, \ sins e~*ds, (12) 
0 
Ae 

21 (x) = (cos x — sin x) e-*; (13) 

a(x) = (cos x + sinx)e-*; (14) 

Ads 4 6) . 1 O20 
ee a sin 05 T Sind Sue (15) 
IIpu uspecrHom none P (4, 2, z, t) Haxoqum p us (4), a € no cbopmyae 
h 0 
c= = \ (9a) ds, (16) 


moyuaemMoH w3 (4) C HciombsoBaHueMm rpaHwuHoro ycuoBHA P |z. = 0; 
OCTaJIbHbIe MCKOMbIe BeJIMYMHbI oOllpeseiaioTca m0 dopmysam (10) wu (12). 
CneqopateibHO, 3ayjaya cBeyeHa K oTHICKaHHIo P. JIuddepentiManbHoe ypas- 
HeHve Jian P BbIBOAMTCA CJeyIOULMM OOpas0M: NOACTaABUM BbIPaKeHUA Vo, Va, 


D 1 ap 
vz u3 (10) u (12) B (5’); nocane stToro, oT6pacbiBan deH Fh S aS lO CpaBHe- 
O2R. se 
HHIO C > 5, HOMyYaeM CJO%KHOe HeJMHelHOe MHTerpo-AudepeHuMaJbHOe 


ypaBHeHHe, MO3BOJIAIOlee B IIPHHUHNe MO H3BecTHOMy OO Po(4, A, t) Hal- 
TH P(6, 2, z, t) UpH MOMOMIM COBpeMeHHOM BbIMHCAHMTeMbHOH TexHuku. Bsuy 
TPOMO3AKOCTH 9TOFO ypaBHeHHA BBININeM JIMLib ero YIpOUeHHbIH BapMaHT. 

PaccmoTpHM cJlyyal Oe36pexHOrO OKeaHa H MpecCTaBHM HCKOMBIe Hi 3a- 
JJaHHble rH pOMMHaMuyecKHe XapakTepHCTHKH © B BUC CYMMbI 30HaJIbHOH 


cocrapssiouleli o (0, z, 7) H MambIX HeSOHaNbHDIX OTKJOHeHHH 9’ (6, A, z, t), 
T.e. oO=o0+0’. Jlnneapusupya uM ympollad ypaBHesHe (5), mpeo6pasyem 
ero K BHyy 


TRY, | 
(Ol eee © ge eo 


Rie + = 0o/dz, OTKya Moce MOACTaHOBKM SHayeHU p’, UL, BbIParXKeHHbIX ye- 


pes P’, HU HEKOTOPbIX HeCYUICCTBCHHBIX YNPOULeHHH NOJyYHM JIA He3OHAaIb- 
HBIX BO3sMyeHHH P’ (9, id, z, t) ypaBHeHHe 


zZ 4 Sy 


0?P’ x ° , : a , 
aan + TER \[\ 21(S — S;) AP ds —\ 2, (sy — 8s) AP’ds+ 
0 


co wo 


Sy 


0 - ) oP 
+ gr(s: +s) APds|ds + pe oary \[\ ea(s— 1) Gods — 
fos) 0 © 


Sy 


—la(i—9) & rast |e 2(8 + s1) Gds | ds, + 


0 


ee eg 
BY v! ANOS Bo pee te 
a 2a?e9@ cos 0 ye AP,\sin se ds ~ 028 (18) 


0 


Meh 


[paHvuHbiMa ycJioBHamu Jin P’ M10 OCH Z ABJIAIOTCA: 
lpMice=0) 


Pp! Pos (if 
IIpH 2 =o 
OR! 
4 SS ae SS ~ a 
1B a ee ( 
SametuM, uTo B (18), Tak »xe Kak HB (12), UeHbI C DepBbIMH Mpon 
BOJHBIMH WCKOMOH (byHkuuH P (P’) oOycOBseHbI H3MeHeHveM TlapaMeTp 
Kopwosuca c wupotrot. B To %*e BpeMa MbI TpeneOpersm f-scdeKTom Te 


YJICHOB, KOTOPbI€ ABJIAIOTCA MHOMKUTeIAMM IPH 3ayaHHoM nove Po (P,’). 
Ecau okeaH CuHTaTb OeCKOHEYHBIM 10 TOPH30HTaJIM, TO Tp KOHKPeTHBI 


pacueTaX MOKHO B3ATb Py H3 aHHbIX HaOJIOJeHHH WM CUHTaTb, UTO BHE ak 


BaTOpHH JJaHHOTO OKeaHa P=. PacueTbl pembetba cBOOOHOM MOBepXHOCT 
cepepHol nmomosuub! AtmauTuueckoro (*) u Tuxoro (°) oKeaHOB loKa3aJIH, YT 
TakOH YueT TpaHW4HbIX ycJoBH mo 9 HA JaeT yJOBJIETBOPHTeIbHbIe Pesy JE 
TaTbI BHE WpesesoB y3sKoH upHOpexHOH mosocrr. B oTramuunHe or paoor (7% 
B IpewiaraeMOH HaMH CXe€M@ CJIOXKHbIM WH TpyOCMKHM ABJIACTCA JIMIUb paca 
noun P(@,i, 2, ¢), Tocme Yero OYeHb TIpocTo MosyuatoTcA BCe OCTaJIbHbI 
HCKOMBI€ PHpOWMHAaMHYeCKHe XapakTepHcTHuKH To cpopmyviam (4), (10), (12) 
(kG) 
WUncrutyT mpukmaquow reopusuKu Ilocrynnso 
Akajemuu Hayk CCCP 20 VIL Sha 


UWHMTHPOBAHHAA JIMTEPATYPA 


1Tl.C. June kun, JAH, 101, M3 (1955). *II C. Jiuneu kun, WAH, 106 
Ne 1 (1956). 3 TI. C. JIuuei k uu, Ocnopuple pompocs! WuHaMMyeCcKOH TeOpHH OapOKJIHE 
Horo cos Mops, 1957. * A.C. Cap «uesau, M33. AH CCCP, cep. reomus., Ne 8 (1957) 
> A.C.Capkucsau, U3. AH CCCP, cep. reopus., Ne 6 (1956). & A.C.CapxKxuca 
VMi3s. AH CCCP, cep. reopus., Ne 5 (1957). 
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Jorxrnxagn Anxagemun nayrx CCCP 
1957. Tom 117, Ne 6 


IIEKTPOTEXHHKA 


M. JI. WETJIMH 


MATPHUHBIM METO), AHAJIM3A HW CHHTE3A 
SJIEKTPOHHO-VMNYJIBCHbBIX KH PEJIEHHO-KOHTAKTHbIX 
(HENPHMMUTHBHbIX) CXEM 


(I]pedcmaeaeno axademuxom M. B. Keadouwem 19 VII 1957) 


PasJIMUHble MeTOJbI HCCeOBaHHA PeJIeMHO-KOHTaKTHBIX CxXeM ObIJIM pey- 
soxenbt M. A. Tappunospim (+), Jl. A. Xydcbmanom (7) u B. HW. IWecraxo- 
BbIM (?,4). B HacTosiileH 3aMeTKe pa3BHT MaTPHUHbI MeTO aHamu3a HM CHH- 
Te3a TaK Ha3bIBAeMbIX HCIPHMUTHBHBIX CXeM, JlONyCKaloulux peamusalMio Kak 
PeJIeHHO-KOHTAaKTHBIMH, TaK HM 9JIEKTPOHHO-HMIYJIbCHBIMH CXeMaMuH. 

1. PaccMoTpHM 97IeKTpwueckyio cxemy Q, uMerlollyio n+ s BXOJHbIX WMH 
w,..., +5 wy p+ts BbIXOQHEIX MH ft,..., ft’, KaxkJad W3 KOTOPHIX B JIO- 
©ol (ukcupoBanHpli moment Bpemenu ¢ (t = 1, 2,...) Momer HaxogUTbca 
B OJHOM H3 jJIBYX COCTOAHMH, pa3zuIMUaIOllMxca, B 3aBHCHMOCTH OT cmocoéa 
@u3snyeckoH peaslusalNH CXeMbI, HaJIMUHeM WJM OTCYTCTBHEM MMITyJIbCa Hallpa- 
2KeHHA B MOMCHT ¢, TEM HJIM HHbIM YPOBHEM HalipsxKeHHA, PasMbIKaHveM WJM 
3AMbIKaHHEM KOHTAKTOB ylpaBJIAeMoro J[aHHOH HHO pee u T. A. OHOMY 
M3 STHX COCTOAHHH (BO30yxKeHHOMY) IpHMcpiBaetca uncno 1, Apyromy — 
uncmo O, Tak TO, ecCJIM, HanpHmMep, B MOMeHT ¢ BO30yXj€HbI TOJbKO I-A 
BXOJHad WM k-A BIXOJHAA WuHBI, TO xi=—f?—1 u xi/=O0 npu ji, fi =—0 
upu /=-k. 

Cxema Ha3biBaeTCA IIPHMHTHBHOH, ecu HaOop X; BeHUMH Peete i ae 
OMPeJleNAIOMINX COCTOAHHA BXOJIHbIX IIMH CXEMbI, TOJIHOCTbIO Olpeesaer 


COCTOAHHA BBIXOJHbIX IIMH CxeMbI, T. e. Hadop F; = (f},..., [ers HHbIMU 
CJIOBAMH, eCJIM MMeIOT MeCTO COOTHOIeHHA 
eee (Xemaas ena) bel 2h, ORS: (1) 


@Mynxkuun (1) MoryT ObITb peaJM380BaHbI KaK KOHTAKTHbIMH CX€M&MH, 4TO 
BHepBble noKa3aHo B. V1. Wlecraxopnm (*), Tak HM 9JIeKTPOHHO-HMIyJIbCHbIMH 
cxemamu (cM., Hampumep, (°,’)). 

Bpeyem Tellepb OOpaTHble CBA3H C eCJHHHYHOM 3ajlepxKKOM BpeMeHH, T0- 
JIOXKUB 


aie = Fee, 


(es (2) 


T. @. OTOXKJIECTBHM COCTOMHHe BXOAHOH wHHbI x"+! B MoMeHT t+ 1 ¢C CocTos- 
HVWeM BbIXOJHOH wmHb f?+* B MomeHT ¢. OOo3HauHM es = gi. 

Hasopem HEN PHMUTHBHOH cxemy P, NoOyyeHHy!O H3 CxXeMbI Q BBe- 
JiehveM OOpaTHBIx cBA3el c 3aqepxKKOl (puc. |*). Us ypaBHenny npumurus- 
HOt cxembl (1) H OOpaTHBIx cBaseH (2) MoryT OBITb NosyyeHbI ypaBHeHua 
He€MpHMHTHBHOH CXeMBI 


5 : ‘| Ss ry ee. . 
fay P Chey -- 3) Xp Ppreee> Oo)y Li de oye sD: Ss 
Oh = P(A Mp @l rand. 1@))) fil, 2a ins. 


* Ha puc. 1 3alTpuxoBaHHbIMH MIpAMOYPOJIbHMKaMH M300paxKCHbI JIMHMK 3ajepAKH. 
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Tlo ypapnenuam (3) BXOQ cxeMbl B Moment t+ 1, T.e. HaOop X¢41 =} 


= (hp , x7,,), H COCTOHHHEe CXEMBI B TOT Xe MOMEHT, T. e. HaOojt 
MD; = (¢!,..., 9f), MOMHOcTbIO ONpeseMAIOT BbIXO CXEMbI B MOMCHT t+ if 
HM COCTOHHHe CXeMbI B MoMenT [+2, T. e. HaCOpHl Fey = (Phi yr--> et 
u Oi44 = (Stay Fae wed OF 44): 


3aMeTuUM, UTO ypaBHeHHA CXEM, B KOTOPDIX HCIOJIb3yIOTCA BPCMeCHHBIe 3a ep XK ff 
KH, KpaTHble €MMHU4GHOM, MOryT ObITh MIPHBeeHbI K BULLY (3) MpHMeHeHHeM ONO} 
: HUTCIbHBIX PYHKUMH 9. 
Tet fen Peanu3aluA OOpaTHbIX CBA3CH C BPCEMCHHOH 3aJepXKKOLH 
oa or MOXET ObITb OCYUIECTBeHa IIPpHMe€HEHHeM 3JIeKTPOMarHUT:} 
HbIX HJIM 9JIEKTPOHHBIX pesle C CAMHHUHbIM BPeMeHeM cpaba*) 
TbIBAHHA, PasIHYHOTO pOa JIMHHH 3aylepxKKM, TpHrrepory 
HT. 0. i 
OcTaHOBUMCA HeCKOJIbKO MoywpoOHee Ha TPHITepHOrs 
cxeme (8), ympaBJISeMOH HMIyJIbCaMM, MOCTYNaroulMMH WJIFp 
He MOCTYMaiOlMMH OMHOBPeMeHHO Ha OGe ceTKH (HIM OO2f 
KaTojla). Ee cocTOAHUA YOBJICETBOPAIOT YpaBHeHHIoO 


Puc. 4 Praa = Pia V Pt Gta (4) 


| 


rye ©; — PyHKIUMA COCTOAHHA Tpurrepa B Moment ¢ + 1, paBHaad 1, ecu 3amepip 
JIeBbIi TPHOA, M paBHasn O, ecu JleBbIM TpHO oTMepT. BemMunHa y+, IPHHAMaelf 
3HaueHne | B clyyae HaJIHUHA UMMyJIbca B MoMeHT ¢ + | MH 3HayeHHe O B Cay4aep 
OTCYTCTBHA MMMybca; yepTa Hal OyKBOH oO3Ha¥aeT JOrM¥YeCKOe OTPHWaHHe,! 
3Hak \/ O3HauaeT JIOrM4eCKOe CJIOMKeHHe. 

Pee HW JIHHHM 3afep2xXKU MOryT ObITb 3aMeHEHbI TPHITepaMu C eC MHHUHbIM} 
BpeMeHeM CpadaTbIBaHHA. B caMom JeJle, s10600e H3 ypaBHeHHH BTOPOM CTPOKH) 
(3) mpHuumaer Buy (4), ecuIM NOOXKUTS | 


Yi ay = O10 (Ria, Auta ree Oe Ale 
VP Gin Asta Pie ey lye: een 
@yHKuUMIO Y MOXKHO HasBaTb PYHKWHeEH NepeK WIOYeHNA Tpurrepa. | 
2. Ha3s0pem I poOcTHBI™M BeKTOPOM Ha6op A= (itn he 229-1), co-f 
CTaBJICHHBIi 43 27 KoopquuaT A!, W3 KOTOPbIX B TOUHOCTH OfHa paBHa |, | 
a OCTAJIbHbIe CYTb HY JU. Kaxkjomy HaOopy A =(M,..., A?) 43 g BenuuuH A f 
conocTaBHM lpoctoli BekTop A = (h®,..., °’-1), y Koroporo paBua | KOOp- 


qMHaTa, HOMep 7 KOTOPpOH pH 3anMcH B JBOHYHOH apuipMeruKe uMmeeT BUX | 
LN ARO Goll CUS Manton ae C4 


Mexyly 3ulemMeHTamu HaOopa \/ wu KOOpAMHaTamu MIpocroro BeKTOpa dé umeior 
MeCTO COOTHOIIeHHA **, 


iM q 
CC Ul [Myt: ue VV Segre Oy : (6) 


Aiseces xaos Symi 


B Bpipaxenun (6), Kak uw BCIoty HMxe, [a]’=ab\/ab, tT. e. [a]l?=—1} 
npw a=0b uw [a]? = 0 npa,@==d. 
ConocTaBuM cocTOsHUIO CXeMbI B MOMeHT ¢ +2, T. e. Ha6opy Or5, = 


a y x 
AG pio 97,,)) MpocTtoH BeKTOp cocTOsHua cxemH Dy, = 
S(rc0 Ne 

Of +++, 9351). Tp stom KaxfoMy cocTosHMIO cxeMBI OyyeT OTHECeHO: 


YHCJIO — HOMep HeHy JIeBoH KOOPJHHAaTbI COOTBETCTBYTONLEro MpocToro BeKTOpa. 


* 
Mb! MHIIeM 3HaKH JBOHUHBIX UHCes uepes 3alxATy10, uTOOb! HE CMeIIHBaTb JBOHUEBIE 
UHCJla C TIpousBeqenuAmu. UTOObI OTMMYATH ABOHYHBIe uncNMa OT HabO 
J OB, NocmeqHHe 3 — 
yaloTcaA B CKOOKH. ca i aan 


** Suax Il — aormyeckoe mpon3Beyenue. 
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C nomoutpio (6) u (3) HETPyAWO NOMyYHTh PopMyJy, CBASbIBaIOMLy!0 KOOpH- 
HaTbI MpOCTHIX BeKTOpoB D;., H D;: 


ch: Re oa Saari 
We 8 ‘= Vi ors ae Qe, O13 Borer Ba (tip Dit O05) Xt) (7) 


Di4, = D; A (X74). 
MaTpula cocTosxHHli HENPHMUTHBHOH CXeMHEI 


A (Xt41) aa | Das ..5 013 Bore Pi (x4, a ed xt) | 


cBA3aHa C ypaBHeHuamu (3) cdopmyson 


B, 
Dee cyeoes ®33 Bigress Bx (Xtey mltehs X44) => Il [v? (tay eke Nip Cais can 0 9 %5)] Ue (8) 


i=1 
V3 (8) HenocpeycTBeHHO cJleqyeT. UTO TIpH mMOObIX (pHKCHPOBaHHbIX 3Hate- 
HMUAX BeJMYH X},,,..., X/,, B KaxkOH cTpoKe maTpuubl A cofepxKHTCA B TOU- 


HOCTH OJMH 9JIEMCHT, PaBHbI eCMHHIe, a OCTAJIbHbIE JJICEMCHTbI CYTb HYJIM. 
Takue MaTpHIbI MbI OyeM Ha3bIBaTb I POCTbIMH; OHH OOpa3syloT Nomyrpyn- 
Ny 10 yYMHOKeHHIO, OMpeyeseHHOMy bopmyviol 


C= AB, Coresrent Cs Brasco, = Vv Caeikes Yor Va Dy, gees as Bg Bie (9) 


Ygorrt) Yu 
V3 (8) HenocpefcTBeHHO cileqyeT COOTHOMIeHHE 
@, = M, A(X,) A(Xo)... A (Xi), Mie (Kees xi) lees) (10) 


CBASbIBAIOMee COCTOAHHeE CXe€MbI B MOMEHT ¢ C e€ HaUaJIbHbIM COCTOAHHEM. 
Ilo matpuue A(X) MoxeT ObITh OMHOSHATHO BOCCTaHOBJIeHa BTOpad rpyli- 
ma ypaBHeHui (3) HeMpHMHTHBHOH CXeMbI 


p (x41, Mes: XPiyp Preece gf) = 
ys Cores O33 Baeeer ES satay xt, 4) [pi]% aiWetas Lpz]*s. (1 1) 
Ayer Xe 
Bi ++» Bs; Bg=1 
ConocTaBuB Bxofy cxeMbI X74; = (X},1,..., oo) Hee BRIXOLy Fy, = 
= (fis, ..., f241) Mpocreie BeKTOppl BxoJa HM BbIXOMa Xs4, = (ayer 
ee, HET) W Fyeoi = (Fea, ++) f2?-1), nomyauM COOTHOWMeHHE, CBASbIBaIOMee UX 
KOOp\HHaTBI? 
ea ese, Ge psn enC ape _.. ? 
pee Cs = el en ; Lie, O13 RB pre G1 (93, e) #4 5 oF); ves r Ate L (M,);(12) 


3JIEMCHTHI pene IIPAMOYrOJIbHOH MATPHUbI peakuHH cxempr L (M;) = 


= || Lecmeeees 5 B yroees Ba (Zo + o§) || BbIUHCIAIOTCH 43 (3) TO dopmyue 


Dp . 
ees 13 Bpsrer Br (93, sutuons oF) = a] me (%, PERC of, SeLees os) ]°%. (13) 


O6patHo, matpuia L(M,) ofHO3HauHO OlIpefesAeT NepBylo rpynily ypas- 
HeHHM (3) 


EAtipee cee es Acoaaeaiee 
a \/ ae 13 Byres G1 (gi, oh) of) [x Ped sty, leo bs (14) 
Ayer Xp ‘ 
Birr Bp Bi=1 


2M Martpuupt COCTOAHHA U peakuHi HelIpHMHTHBHOL CXE€MBbI ITIO3BOJIAIOT 
JI@rKO OUMCbIBATb CC padory BO BpeMeHH. Ha30Bem NOSTOMY aHAaAJUH30M 
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CX@MbI MOCTpoeHHe MAaTPHIL NO 3aaHHbIM ypaBHeHWAM, a CHHTeC30M— 
BOCCTAHOBJIeHHe YpaBHeHHH CXeMbI NO 3ajaHHbIM MaTpHllaM. 

IIpuseyem mpumeppl afaiu3a uv cMHTesa HenpHMuTuBHBrx cxemM. Ha puc. 2 
W300paxkeua peJleHHO-KOHTaKTHad CXeMa (OOO3HaYeHHA COOTBETCTBYIOT NpHHA- 
TbIM B (1)), KoTOpad ONMCbIBAeTCA ypaBHeHHAMH 


a (ot \/ X41) (92 iy, Lia, Ca ks (Ca VV Xt+1) (9? \/ Xena)» F = Xe44 OF G7. (15) 


| | Tlocrpoenupre mo dopmysiam (8) u (13) mat- 


y i. % publ COCTOAHHM WM peaKIMH MMeIOT BUY 
/ | 
¥, 


i ie a) 


A(x) = 0x 0x 


| 
2 Ff 2S ee 0 
4 i fave ANC.) 
Pa 00x x/ 
q 2 
U/ Ope y 4 0) 
Pryce 


(16) 


M3 (16) BuyHo, uTo eCJIM B HadaJIbHbIM MOMeCHT 00a peJle OTKJIIOUeCHET, TO 
BO3ZOy2xKeHHe BbIXOJa Noce_yeT MpH MOBTOPHOM HakKaTHH KHONKH; OCT 
RByX HaxkaTHH KHOMKH CXeMa BOS3BpalllaeTCA B WOOOe HayasbHOe COCTOAHHE. | 

CuuTe3sHpyeM Tellepb cxemMy JudpepeniivaibHoro OnHapHoro MepecuetTa 0-) 
Palka S, T. €. HEMpHMUTHBHY!O CxeMy C $ OOpaTHBIMH CBA3AMH MU JByMA BXOM- | 
HbIMM WIMHaMM X, Y, COCTOAHHeE KOTOPOH COXpaHsAeTCH pW X41 = Yr41 HW Te-. 
pexoJMT B Nocuexyrollee (MpebIyuee) TIPU BOSOyXeHHU TOIbKO X44, (TOKO 
Yt+1), MPHYeM JIA TMepBoro (MoOcseqHero) COCTOAHUA MpeAbITyOUM (MocMeyyrIo- 
IMM) ABJIAeTCA MocsesqHee (MepBoe). MarpHiia cOCTOAHHA 2TOH CXeEMbI HMeeT BUI 


ASP xy OMe 20 OF OF Ei. 
KY [Re zy O-~+--0-O 0 DO 


Ble, ff) = Gl ogy ME ee aes ae aah fo) || 2 
OPO” (OOS. 0 ye ay 
xe 0 YOO 0 ce AON = ee 
Be Vien Ve % 
SameTuB, uTOo ecmH RX sy -s+5 Oy, TO RE 1~ acai, eel Oty | aa 
wk—1~ ags-tVeV™, |, asta, HM BocnOmbsoBaBuch (11) u (5), nOmyuaM. 
ypaBHeHua Tuna (3) 
Ory = OF Mra Waa PE 2 - OP? VW He Ye OO 
\V be (Xena Yer Ph. PEt) Hea Yeas PF ng ees 


} 


OTH YPaBHeEHHA NOSBOJIAIOT OCYI[CCTBUTb peasM3allMi0 CXeMbI,— HallpuMep,. 
Ha TPHITepHbIX AyelKaX WM AHOMHbIX CX€MaX JIOFHYeCKOrTO yMHOmKeHUA. Cxema 
COOTBETCTBYIOMNerO YCTPpOHCTBA He MPHBOAMTCH 3ecb H3-3a HesocTaTKa MecTa. 
Bpipaxkaio riyOoKylo mpusHatTebHocTb K. ©. Teogopunkxy, C. B. A6m0n-- 
ckomy H O. 5. Jlynanopy 3a weHHoe yuacTHe B OOcyxKMeCHMH PesybTATOB. 


MockoBckuii rocyapcTBeHHbIt yHHBepcuTer Ilocrynuso 
um. M. B. Jlomonocopa 10 VII 1957 
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Aornage Akagemun nayx CCCP 
1957. Tom 117, No 6 


KPHCTAJIIOLP APH A 


A. A. UWEPHOB 


KHHETHYECKOE YPABHEHME JIS CTYNEHEM 
HA HOBEPXHOCTH KPHCTAJWJIA 


(ITpedcmasaeno akademuxom A. B. Ily6nuxoeum 11 VII 1957) 


B HacTOAMee BPeEMA YCTAHOBJIeHO, YTO POCT KpHCTaJsa U3 Mapa, pacrBopa 
1M PaciwaBa UMeT 3a CueT NOCMeAOBATeMbHOFO OTJIOXRKEHHA HOBbIX COB BeIe- 
Ba Ha ero rpanax. McrounuKaMu TaKUX Cj10eB, HIM, YTO TO %xe CaMoe, CTYTIe- 
ie Ha MOBePXHOCTH KPHCTaJJa, ABJIAIOTCH BbIXONbI BHHTOBbIX JMUCIOKalUMit, 
1 IPH OO/bUIMX MepecbueHHAX — ele H ABYMepHble s3aporpuM. Tommuna 
JIOCB MOKET KOMeOaTLCA B WHPOKUX Mpesemax — OT CHHULL JO JECATKOB ThICAY 
lapaMeTpoB KpucTamuyeckol pemerKH (* “). Bricokve crymeHu mpu pocte u 
JABHOBCCHH ABJIAIOTCA YCTOHUMBBIMH, T. €. He pactalaiorcA CaMONPpOH3BOJIbHO 
1a SINeJIOHbI OOIee HU3KMX CTryneHeH. B mponecce pocta (bpouTb! cloeB Mepeme- 
WaloTCA, IIPHYeM CKOPOCTb 9TOTO ABYXKeCHHA TEM OOJIbIUe, YEM Me€HDbLIe BbICOTAa 
tyneHH (*, °). Tlostomy TOHKHe COM MOryT JOTOHATbh TOJCTHIe M, CAMBaACb 
> HUMU, OOpPa30BbIBaTb eile OosIee BbICOKHe CTYMeHH. 

PacnpocrpaHenne CI0eB pa3sJIH4HOM TOJIMIMHbI 10 TpaHW KpHCcTawia, UX B3a- 
IMOJIelCTBHe C BbIXOJaMH JMCIOKAMMH, KOAaryJIAHA CTyNeHeH, a TakxKe pay 
IPYrHX ABJICHHH, CBA3AHHBIX C NOBeMeHHeM CJIOeB,— BCe 9TO B LWesIOM ompeye- 
I€T KHHETHKY poctTa KpHcTaa. CyulecTBYIOIMaA TEOPHA CJIONCTO-CHUPaJIbHOTO: 
JoCTa KPHcTaJIOB (*) ONHCHIBaeT TIaBHbIM O6Pa30M MOBeeHHE OTEIbHBIX CIOEB, 
i@ 3aHHMaACb JleTa/IbHO BOMpOCaMH HX B3aMMOelicTBHA. EcTrecTBeHHO NOSTOMY 
IONBITATbCA PA3BUTb CTATHCTHKY CTyNeHel Ha KPHCTaJlIMYeCKOH MOBepXHOCTH. 

PaccmMoTpyM CHavasia ofsoMepHylo 3ayauy. Ilycm wMeeTcax OeckOHeUuHbIi 
3 OO€ CTOPOHbI YINeIOH MapaJJieJIbHbIX CTYNeHeH, BbICOTbI KOTOPbIX MMeIOT 
yualHpre 3HaveHua. Tak Kak BO BpeMA pocta cTymeHH OyflyT Koary.upo- 
3ATb, TO HX KOJIMYeCTBO OyeT YMEHbIUIATHCA, a CPCEHAA BbICOTa — BOspacTatb. 
JombiraeMca KOJIMUeCCTBeCHHO ONMCaTh XO 9TOTO TIpolecca BO BpeMeHH. 

O6o03HauuM MJIOTHOCTb cTymeHeli B TOUKe xX depes p(n, x, t), CKOpOCTb 
TYMeHeli BbICOTHI fl Yepe3s U(N), A OTHOCHTeJIbHYIO CKOPOCTb J[ByX CTyneHel 
)(n) —v(n') uepes f(n, n’). Torna 


de de 
ely a | (1) 


ye J — WHTerpad KOaryJAWMH, OTParxxalollMit BOSMOKHOCTb CJIMAHHA CTYMeHeH. 
7 . 0 i 
1roObl HaliTH ero BH, BbIUMCJIMM H3MeHeHHe “5p at IIJIOTHOCTH CTYMeHeH BBI- 


‘OTHI 7. 

CaeqyeT yUMTBIBaTh [Ba a(ppeKTa: 

1. Yeemmuenue uncia crymenel BbICOTEI 1 Tp CJIMAHMM CTyMeHe C BbI- 
OTaMH vy Mv’, TaKHX YTO V-bY = Tt 


» Ott aD) flO OlN, Hut ab. (2) 
y+yv/=nA 
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2. Ymenbuienve 4NCIa cTyneHeH BbICOTHI #2 pH HX CJIHMAHHH C Jpyrumy 
CTYINe€HAMH: 


=| Bees tton) = Bet sae Ye ieee (y) 
von y>n ] 


Cnoxenuve (2) u (3) jaer Benmuuny J. Crynenu c MaJIbIMH 1 ObICTpH 
KoaryJIMpyloT M He urpaioT cyuecTBeHHOH postu. Ilostomy cyMMHpoBaHue B (2 
u (3) MoxHO 6e3 Oombuloi MorpelHOCTH 3aMeHHTb wHTerpHpoBaHHem. Torlp 
NOJYYUM OKOHUATEJIbHO: 

n|2 
epost =| o(v, x,t) f(v,2—yv)e(n—v, x, t) dy — 


0 
co 


—o (nx. t)[\p 02.8) fn) dy +) Ot) Fn.) a] f 


n 


STO HeIMHeMHOe UNTerpo-AudpepeHuMalbHOe ypaBHeHHe CXOJHO B OCHOT# 
HbIX YepTaX C ypaBHeHHeM KOaryJIAWHH KOJIONAOB (° *). 

TlomHoe peiedue (4), 10-BAHMOMY, BECbMa 3aTPYyJHHTeJIbHO, HM MbI Orpali 
HHUMMCA TEM, UTO HalileM 3aKOH BO3PacTaHHA CO BpeMeHeM cpeyHero pasMep ii 
cTymeHe n, cuutaa Oo /0x = 0. [[pampm sBpruncsieqHem c MOMoLbIO (4) MOXGl 
HO 10Ka3aTb, TO, KaK U JOJKHO ObITb, COXpaHAeTCA CYMMa BBICOT BCC} 
cTyneHel, MepeceKkaloluluX €JMHHUHbIM OTPe30K: 


\ no(n,t)dn = \ no (n, 0)dn = A = const, (5 
0 0 


rye A— TaHreHc yruia Mex/y pacCCMaTPHBaeMOH BHILMAaJIbIO H COOTBETCTBYIOf 
ule TpaHbio C IJIOTHOH ylakOBKOH. 


co 


[1a onmpeyenenua n wajo ualita taxxe J edn. PynKuuto f(n, n’) Syren 
0 & 

CUHTATb OJHOPOHOH: 
f (in, bn’) = 2-* f (n, 0’). 


OcHoBaHHA JIA Takoro npeqnonomenua OyAyT mpHBeyesbr HuxKe. UacTHoK! 
pemenne (4) OyfeM HcKaTb B Bue 


p(n, t) =(t +4,)-P 9 [n(t + ty), (6. 


aHaJIOrHuHO TOMY, Kak 9TO OblIo cqemaHo O. M. Togecom mpu ucceqoBaHHE 
ypaBHeHHaA KkoarysaunH (7). Syecb ft, —MocTosHHad, onpeyemsemaa us (7) 
npo t=O. Vs (4) u (5) cnegyet, uro p = 2g, q=1/(k+ 1). Mostomy 


p(n, t)dn=A(t +A); nA +z) 40, (7 


@ oe—<5 


rye B=S o(x)dx; © —co6crTBeHHasn (PYHKUMA OHOpOAHOrO HHTerpo-zHndde- 
) | 


peHIHaJIbHOrO ypaBHeHHsA, MOJyuaroulerocs u3 (4) Tocse NOCTaHOBKH BMECTO 6! 
BbIparkenua (6). Crporoe o6ocHOBaHHe BO38MOXHOCTH TpegcTrapmenna (6) Tpe- 
OyeT HCCeAOBaHHA YCOBM paspeluMMOCTH ypaBHeHHA JIA o (x). 

SaBHCHMOCTbh CKOPOCTH MepemellleHuA CTYMeHeli OT HX BbICOThI MOKET OBITb 
allllpOKCHMHpoBaHa BbIpayKeHHeM 


v(n)=a+—, (8) 


| 
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ye au b — nocroannue (?, *), 3aBucamme oT ycnoBuli pocra Kpucrama, B yacT- 
OcTH, OT NepecbinjeHua. CooTHomienue (8) cmpaBeqIMBO LA BbICOT nN, He mpe- 
OCXOAAIMX NO NOPALKY BEHUMHbI COTHH SICMCHTAPHBIX MapaMeTpoB pelerKH. 

EcTb OCHOBaHHA NOlaraTb, YTO CKOPOCTH GHoIee BLICOKHX cTyneHei cma6ee 


aBUCAT OT HX BbICOTHI. B paccMaTpHBaeMoM CJly4ae STO MOXKHO Ka¥ecTBeHHO 
yeCcTb, CUHTaA 


[ (n, n’) =0(n)—9(n') = (—-—s) 


ne R>1 (opmyaa (8) coorserctsyer k = 1). Torya Bo Bcex Bblpaxkenuax Jo (7) 
BKJIOUMTeEIbHO MOXHO ¢ 3a4MeHHTb Ha bt. DITO cOOTHOMIeHHe MOKasbIBaeT, KaK 
B HCcCielyeMOM Mpollecce MaciiTa6 BPeMeHH CBA38AH C yCJIOBMAMM pocta KpH- 
Taga. 

B HayambHOl cTaquu- npolecca, Kora BbICOTbI CTyMeHei He. mpeBOcXOLAT 
cOTeH MapaMmeTposB pelwerku u k = 1, cpeqHAA BbICOTa CTYNeHeli BO3pacTaer CO 


Bpemenem ~ Y 7, a Mx NOWHas MWIOTHOCTS yObiBaeT mponoprvonambuo 1/V ¢. Bno- 
CeJICTBHU, KOrfla CTYMe€HH CTAHOBATCHA OoOulee KPYNHbIMH, KOaryAWMA JoKHA 
M W MejeHHee: 


dn 
ae hehe 


TlomyueHHble pe3yJbTaTbI MOTYT ObITb HCNOTb30BaHb! JIA TOTO, YTOOLI onH- 
CaTb I1polecc BOSHHKHOBCHHA WePpOXOBaTOCTH Ha MOBePXHOCTH NOJMpoBaHHoro 
MOHOKPHCTaJlIM4ecKOrO Wapa, MOrpy2xXeHHOTO B MepecbilnleHHLI pacTBop co- 
orBercTByrolero BemjecTBa (1°, 1). JlelicrBHuTembHO, KpyMHble cryneHu (BbICOTOH 
Jo~0,2 MM) MoryT BOSHUKaTb B Mpoliecce KoaryIALMH Tex CTyNeHeH MoueKysap- 
‘HBIX Pa3MePOB, W3 KOTOPbIX COCTOANIa MOBePXHOCTbh MOMMpoBaHHorO mapa. 
Sylecb (pOHTH! CTyMeHel He ABMAIOTCH, KOHEUHO, MPAMOJIMHEHHBIMU, HO STO He 
JONXKHO CYICCTBCHHO CKa3bIBaTLCA Ha XOJe KOAaryJAWMH. CieqoBaTebHo, mop- 
MyJIbI (7) XapaKTepu3y1oT Mepexoy, OT MHKPOCKONMYeCKON K MakpockonMyeckon 
‘IWepOXxoBaTOocTH. 

TakuM o6pa30M, MopefeHue cTyNeHeH Ha KPHCcTalMuecKOH NoBepxHocTu 
B pAe MpocTeHiuMx CyYaeB ONUCHIBAeTCA CTATHCTHUCCKH C NOMOLLbIO KHHETHYe- 
cKoro ypaBHeHua THMNA (4). ; 

Jjo cux Mop Mbl CUMTaIH, UTO CTYNeHH ABJIAIOTCA ycTOMuMBbIMu. OyHako 
pH oMpefeseHHbIX YCJIOBHAX OT BbICOKMX CTyNeHeH MOryT OTJeATHCA Oosee 
HU3KHe. STH MpOMeccbl, MO-BHJMMOMY, OCOOeHHO YaCTO MIpOMCXOAAT pH pac- 
TBOPeHHH MW UcMapeHuH KpHcTaoB. UrToObl yyecTb MX, B MpaByto yacTb (4) 
HeOOXOMHMO WOOaBHTb cJleyloulMe TpH Wena: 


an fos} n|2 
\ 0 (%, x,t) w(v, ¥— 2) dy + |p (% %, €) w (1) dy — p(n, x, t) \ w(n,v) dy, 
n on 0 


Tye w(p, v)—BePpOATHOCTh paciiaya CTYyNeHH BBICOTOH p Ha [Be cTyneHy 
€ BbICOTaMH v H f»—Y. 

Herpyquo BuJeTb, YTO BOSMOXKHOCTh pacHajla MpMBOJMT K KoaryJAlMn 
lake B TaKOli CHCTeMe, KOTOPad NepBOHaYaJIbHO COCTOAJa 3 CTyMeHeH OMHAa- 
KOBOMi BBICOTEI 72, (9 (fn, 0) = 6(m—n)), 8—cyHKuna TupaKa). Crefopateb- 
HO, B paccMaTpHBaeMoh cHcTemMe CO BpeMeHeM NOABATCA CTYNeHU c passimy- 
HBIMA BbICOTaMH, B TOM UMCJIe H C BbICOTaMH, IIPCBOCXOJALIMMH Np *. 

TlomyuenHoe ypaBHeHHe KoaryJialwu Jlerko oOoOmlaeTcA Ha AByMepHbilt 
clyyal, eCJIM MOIOKUTb 


o(n,r,t) = 2-F (n, r,t), 


* Koarysslua B JaHHOM CJlyyae He OMHCbIBAeTCAH, KOHEYHO, ypaBHeHHeM (4), 2a KOTO- 
poro 6(m— mo) ABsAeTCH pellleHveM. 
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rye r— QByMepHbiit payuyc-BexTop, 0 / 0s — omepaTop TIpOusBOs HOH NO HOp- 
Mau K (pouty crynenu, a F (n, r, t)— PyHKWAA, PeOMeTPHYeCKHH CMBICI KOTOpOH 
3akuiouaeTCA B TOM, UTOZ=F (n, r, t) eCCTb YpaBHeHHe MOBePXHOCTH KDpH- 
cTaywla, COCTABJICHHOM H3 OMHAKOBbIX CTyMeHel BbICOTHI 7. B oOmlem ci1y4ae 
ypaBHeHHe MOBePXHOCTH Tak2Ke BbIparKaeTcA yepes *yHkuMio F: 


nF (tt, f, t) dn. 


xX 
l 
cong 


(O6a 9TH ypaBHeHHA He YUHTHIBAIOT MHKpOpesibe*a, CBA8AHHOTO C HaJIMYHeN 
cryneHel.) 

B 3akm10ueHHe OTMeETHM, TO pacCMaTPHBaeMOe KMHETHYeCKOe YPpaBHeHHe 
IPHrOAHO WM WIA OMMCAaHMA MpoweccoB KoarysAWMM B CHcTeMe JHOOBIX ¥aCTHY 
JBYXKYWIMXCA B OJHOM HalpaBJIeHHH C pa3HbIMH CKOPOCTAMH. 

ABTop oub3yeTca culyuaeM, UTOObI BLIPASHTb PlyOOKy!0 MpH3HaTeJIbHOCTH 
aka. A. B. Iy6uuxosy u mpod. b. HU. Jlaspigfopy 3a BHHMaHHe HW IWeHHBIE 
WuckyccHH. 


WUucrutyt Kpactassorpapun Tocrymusio 
Axayemuu HayK CCCP 10 VII 1957 


WHMTHPOBAHHAA JIATEPATYPA 
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Aoraage Anagqemun nayxr CCCP 
1957. Tom 117, N 6 


XHMHAL 


b. H. JOJIFOB, ©. B. TOJIOMHHKOB u K. F. FOJIOMOBA 


O BO3MO)KHOCTH KATAJIATHYECKOFO JETHAPHPOBAHHA 
KPEMHEYIJIEBOJLOPOJOB 


(ITpedcmaeaeno axademuxom A. B. Tonuuesoim 5 VIII 1957) 


B siuTepatype OTCYTCTBYIOT yKa3aHHA O BO38MOXKHOCTH KaTaJINTHYeCKOrO 
lerHapHpoBanua KpemMHenapadunos. Bb. H. Jonros, T. B. Yomnoquuxos u 
H. E. ITsyuropa, u3yyai mpespameHua TeTpasTMicHaHa Hal OMHUM U3 
XPOMOBBIX KaTaJIH3aTOPOB, HallWIH, YTO B H3OPaHHbIX YCJIOBHAX PpeaKILMA KaTa- 
JMTHUeCKOTO JerHypHpoBaHHA TeTpasTHICHaHa He uMesa Mecta ('). IIpogoz- 
Kai paOoTy B 3TOM HalipaBsIeHHu, HaM yJlaocb No_oOpaTb KatTalu3saTop* u 
BLICHHTb YCJIOBMA [WIA Mpollecca erHApupoBaHuA OHOTO U3 CMeIIAaHHBIX 
reTpaaKMJICHaHOB — TpYMeTHIOyTHICHaHa. 

OnpITbI, MpOBeeHHble Mp OAMHAKOBOH OObeMHOM cKOpocTH (30), MoKa3amn, 
yTo Tipu TemMepatypax 550—575° pocrturatoTca BEIXO[bl TPHMeTHIOYTeHMJICHIAa- 
Ha §6,2—8,6%, cuHTad Ha NpONyuleHHbIM TpuMeTHIOyTuICHMaH (Ta6m. 1). Kara- 
\AM3ATOP OTAMYaeTCA BbICOKOM CTAOWJIbHOCTHIO: Ip HeNpepbIBHOH padoTe B Te- 
yeHue 20 uac. BbIXO[bl KpeMHEeOslePpuHa OCTAaIOTCA HeH3MCHHBIMH, HM OTWO*Ke- 
HHA KPCMHHA Ha KaTasM3aTope He HaOmoaioTcA. YKa3aHHble BLIXOJbI TpHMe- 
THIOYTeHHJICHIaHa MOryT ObITb 3HAUHTebHO MOBbILMeHb! NOBTOPHbIMH Mpory- 
CKaHHAMU KOHJeHCaTOB Hall KaTasIM3aTOPOM, MOCKOJIbKY KOHJeHCaTHI CosepxKat 
3HAUHTeIbHbIe KOJMUeCTBA HeM3MeHeEHHOTO TPHMeTHJIOYTHICHIaHa. 


Ta6uuna 1 


Bpixoz, % OT MponyueHHoro 


Temnepa- Bbixon KOHAeHCATA,| Poranopnie Coyepxkanue KpemMHeyrseBoxopona 
% oT Mponyuyer- TpuMeTHNOy Te- 
BYP HOrO KpeMHe- SERA HAICHIaHa 
XG; yruesnoqopoya KoHjleHcaToB | B KoH,eHCaTax, %| TpuMeTHI- 


Oy TeHHICUnaH BOMopox | Nponnwier: 


4T5 77,6 9,7 4,9 3,6 1,8 2,0 
500 84,0 ne 3,7 3,1 1,4 1.7 
525 [37 ile 3,9 3,1 1,3 42 
550 69,4 47,7 9,0 6,2 1,6 3.6 
575 44,3 AA 4 20,8 8,6 6,2 16,3 
600 22.0 49,8 25,4 5, Gvty 1Qan74. wine SEO 


Hapsly c peakttvel WerupupoBanHusA MpoTekaloT, B OCOOeHHOCTH TIpH BbI- 
COokKUX TemMepatypax (575—600°), HeKoTOpble NOOOUHbIe peakIMMU, CBASAHHBIC 
C TepMHYeCKUM pactialoM TpHMeTHOyTHIcHaHa. OcoOplli uHTepec mpescras- 
IseT peakUMa OOpasoBaHHA TeTpaMeTHWJICMaHa M MpomMeHa, MporTekarouaA 
¢ pasppisom C — C-cBxa3H B OyTHbHOM paftuKase. IIpu sTux xe TemMepaty- 
pax daOuloJaerca JecTpyKTHBHOe rHApHpoBaHue OOPasoBaBllleroca TeTpaMerH- 


* Aptopbl BbIpaxaioT 6arogapHocTs IO. A. Topuny u C. M. Mouocsony, s05esHo mpeyo- 
CTABHBUIMM B Halle pacnopmKeHHe yKa3aHHbIM KaTaMsaTOp. 
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cuulaHa 3a C¥eT BOMOposla, NoWyYeHHOrO MpH AeruApHpoBaHuu TPHMeTHIOYTH j 
culaHa, YKasaHHble MpeBpallleHHA MOXKHO MpefCTaBUTb CJlefytouled CXeMO} 


—2H 
(CHs)s SiCH,CH,CH,CHs3 feo enes (CHs)s3 SiC4H, 
| 


1 575°—600° 
(CHa), Si + CH, = CH — CHs 


| 2H 
(CHg)3 SiH ++ CHy 


Cofepxkanve KpeMHeosledHHa B KOHJeHCaTax PaCC¥HTHIBAaIOCh MCXOAA Ft 
poWaHOBbIX UHCeN, OllpeleseHHbIX 10 MeToquKe A. A. Byropxosoii, JI. H. Te: 
popoli uv B. M. Poguonosa (*). PoqaHupopaHie MpOvsBORMMOCh Nocie NATE 
MHMHYTHOFO KHMAYeCHHA KOHJeHCaTOB Cc LelbIo yalenua (CHs)sSiH — mpi 
yktTa MoO6ouHoK peakIlH. | 

TeoperuuecKH BOSMOXHBI CJlefyiouiMe M30Mepbl TPHMeTHIOYTeHHJICHIAHie 
(CHs)sSiCH = CHCH2CHs (muc- u Tpanc-opmp) (1), (CHs)sSiCH2CH =f 
== CHCHs (uuc- u tpaxc-dopmpt) (11), (CHs)sSiCHeCHeCH = CHe (IIIf 
Uspecren, O2HaKo, JMUIb TpuMeTHUI-y-OyTeHHsICcHaH (III). Ham, Bo3MoxKHO, F 
yMaJIOCb BbIJeIMTb KpeMHeOsepHH B UHCTOM BHJle, TaK KaK BCe H30MepbI TPl 
MeTHJIOYTeHHJICHIaHa JOJKHbI UMeTb OIM3KHe TeMlepaTypbl KMMeHHA Kak Mew 
my co6olH, Tak M C HCXOJHBIM TpHMeTHIGyTHICHIaHOM. IIpu nOBTOpHEIX pas 
TOHKaX KOHJeHCaTOB ObIIH NosyyeHbl Ppakunu 1O9—111°, 111—114° w 115—116% 
Koucranth! dpakuun 109—111°, B HanOombuteli Mepe OOorailleHHOH KpeMHé 
Ole*HHOM, COMOCTAaBIAIOTCA B TaOM. 2 CO CBOLCTBAaMH M3BeCTHOTO y-H30Mef 
(III) uw ucxogHoro TpuMeTHI6yTHICHIaHa. 


Y ao mma 22 


Kpemueyrnmepozopoy TaKnnpe °C oe we 
(CH3)3SiCH2CH2CH = CH, (8) 414 ,5—142 0,7358 41,4148 
(750 mm) 
@Opaxuua 109—111° 102—114 On fato sleet sles Ley 
(CH3)sSiCHsCH,CH.CHg (4) 1a) 0,7184 1, 4030 


TlonyueHHbld HaMAM KpeMHeosepHH, NO-BHXMMOMY, ABJIAeTCA TPHMeTHJI-0 
OyTeHusicHuiaHoM (I). Tak, B clekTpe KOMOMHaLMOHHOFO paccesHHA CBeTa (ppak 
uuu 109—111°, o6nequHeHHOH c mpomMexyTouHOn mpakuuelt 111—114°, o6ne 
PyeHBI Hapsy C yaCTOTaMH, XapaKTePHBIMH WIA TPUMeTHIOYTHICHaHa, TaKK 
YaCTOTHI B OOIACTH KpaTHbIX cBA3eH: 1588, 1607 u 1628 cm ?. Max nopbUeHH 
yYaCTOTbI JBOHHOL cBa3H c 1594 cm! B BuHHICHaHax To 1623 cm iB U30KpOTHI 
cHJlaHax M3BecTeH 3 padortsi A. JI. [lerposa c corp. (°). CneqopaTembHo, nepeé 
MeleHHe KPaTHOH CBA3H Ha BTOPOe MECTO OT KOHI[a B WeNOuKe BBI3bIBAeT MOB 
IleHHe ee XapakTepMcTMYecKOH YacToTH! Ha 30 cm 4, uTO O6HINHO HaGmIOMaeTCA | 
B aikeHax. H3pecTHo, Maslee, uTO B H3OKPOTHJICHaHax HaOMOfaeTCA COBOKYN 
HOCTb ycToHuHBbIXx yacTor: 1064, 1310, 1370 u 1623 cm}. B Hatem cnexTpe mpH 
-cyTcTByioT MH 1056, 1309, 1373 nu 1628 cm™?. OdpasoBaHue TpumeTuu-f 
OyTeHHcusaHa (II) 4 Tpumerun-y-6yTeHuicuaana (III) cnextpambHo oTBep 
TaeTCH OTCYTCTBHCM XaPpaKTePUHCTHYECKUX YaACTOT WIA B- UM y-aJIKeHUMCHIaHO: 
(1640—1655 cm") u yacroter 3080 cm4, xapaKxTepHoli Ia coeqMHeHKs Cc rpyn 
vioh =CH, Ha Kone nemH. Takum oOpasom, onTHueckuii aHasM3 cBuseTelb 
CTBYeT O HaJIMYHH B NpOAyKTax peakWWMu TPUMeTHJI-%-OyTeHHCHIaHa, BO3MOXKH 
B BUJe CMecH WHC- H TpaHc-H30Mepos. 

Orcytcrsue B-asomepa (II) noarBepxjaerca TakxKe UccreqOBaHHeM CKOpocn 
poJaHupOBaHHA NO yueHHOrO KpemHeoneduna. MsBecruo, uTo B-aKeHuJICHaHt 
988 


ACOCIMHAIOT POMaH MOUTH Halleo 3a 5 MHH., B TO BPeMA Kak @- U {-aJIKeHMII - 
Mab MOHOCTHIO pearMpyloT C posaHoM JMWb 3a cyTKu (5). B Hamiem cayyae 
JpucoeNMHeHHe poflana 3a 5 MH. Mponcxo_MO Hub Ha 5%, 3a | vac na L390 
MOJIHOCTbIO B TCYCHHE CYTOK. 

Hakoxeu, 06 orcyrcrsun 8-H30Mepa CBUJeTebCTBYeT (pakT Moy YeHHA ycTou- 
BOrO AMOpoMuya TpuMeTunOyTeHuscuaHa. J{u6pomuy Obit mpuroTosjeH U3 
HJCHCaTOB OT ONbITOB mpH 575° MeAeHHBIM mpHoOaBmenuem 0,5 N pactTBopa 
OMa B XJlOpomopMe MIpv NepemMenmBaHHH HW OXaxKIeHHH CHapyXu JIbJOM. 
WOpoMHy, uMewl T. Kun. 88—90°/8 uM, d® 1,3581 nw n° 1,4918. 


Hafigeno %: Br 55,683 55,79" 
C,HysEreSi. Briuncneno %: Br 55,52 


neAyeT ipetnolaratb, YTO B clyyae MpHcyTcTBuA B-H30Mepa B posyKTax Opo- 
MpOBaHHA AOKeH Obl “cofepxKatTbca (CHs)3SiBr — npoxyxT peaxuun B- 
acnaya: 


(CH,)3 SiCH,CH = CHCH, -*2% (CH,),SiCH»CHBrCHBrCH, > 


—> (CHg)sSiBr ++ CH, = CHCHBrCH, 12" CH,»BrCHBrCHBrCHy. 


TetTpaMeTHucuaaH ObIN BBIJeNeH B YHCTOM Buse pH meperoHKax 
OHJeHCaTOB B Bue :pakiun 26—27°, umeromeli di° 0,6428 un? 1,3601 
mo jjauHpr (*) T. Kum. 26,5°, di’ 0,646, np 1,3591). 
IIponunen, cojepxKaliuica B ra3se OT OMbITOB, B pesysbTaTe GpoMuposa- 
ia Obl UpeBpaliieH B ANOpomuy c tT. Kun. 141 —142°, d?° 1,9322 u n$1,5200 
@efausuim (7) tT. Kun. 141,6°, dj? 1,933, n8 1,5203). 


Hatizeno %: Br 78,84; 78,94 
C3H,gBrz. BprruucneHo %: Br 79,17 


TpuMeTHJICHJaH (T. Kun. 9°), HaxOqMBUIMMCA B ra3e OT ONbITOB, Mpu 
poMupoBaHHH rasa Obl MpeBpalied B (CH;),SiBr, 0 4eM CBHeTeJIbCTBOBaIO 
amuuue ppakuun 82—84°, nowyyeHHOM pH pasroHKe MposyKTOoB Opomupo- 
anua. Ilocne o6pa6oTku 3ToH dpakunu B apupHom pactBope 1N NaOH 4, 


Oculeqylomle OWMCTKM OpIIa NomyyeHa :pakuua Y8—99° (np 1,3860), npeq- 


TaBsaiowlad co6ol (CH;)3SiOH (no jaune (8) r. Kun. 100°, np 1,3880). 
Metau Obl ompegeneH comxKeHHem pu 900° Ha ra30aHamusaTope cH- 
Tempr BTV. 


JleHuurpayckHi frocyapcTBeHHbId YyHHBepCcHuTeT Ilocrymuno 
um. A. A. )Kmanosa 5 VIII 1957 
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Jlokaagn AkafeMuu Hayk CcccP 
1957. Tom 117, Ne 6 


XHMH,) 


10. A. KAHOB, fr. H. JOPO®EEHKO u JI. E. )KUBOLJIASOBA 


CHHTE3 HEKOTOPbIX YIJIEPOJI-YPJIEPOAHbIX MPOMSBOHbIX] 
YP JIEBOXOB 


(ITpedcmaeaexno axademuxom A. MH. Onapunoim 23 VIT 1957) 


Kak omvcaHo paHee, MarHHHopranuyeckHi MeTO, Jas XOpouie pesysibTa 
NIpH CHHTese yrvlepoJ-yriepOLHBIX MpOH3BOHIX d-rOKO3bI, d-rallakTO3Hy 
d-Kcunosbl  [-apaOvHosbl, COLep»kallux pasHooOpasHble arvOKOHBI (1 *). 

B wacrosmed paOoTe 3TOT MeTO, Obl MpPHMeHeH JIA NOyYeHHA HEKOTOPB) 
HOBbIX COCIMHEHHH: (pPeHMJITeTPaalleTHITalakTO3bl, O-TOJIMJITPHalleTHJIKCHIO3E 
aJWIMITeTpaalleTUITalakTO3bl HW aWIMITpHalleTHapaOuHosbl. YcTaHOBJeHO, 41 
aLleTHMPOBaHHble aJlIMJICaxXapa CHOCOOHBI NpHcoeqHHATb MO JBOHHOH CBAE 
AJWIMIbHOTO OCTaTKa MOJIeKyYy XJIOopa, OpoMa u Aupoxana. [lomyuenbl Takxp 
raslOHJOMNPpOH3BOHble CHHTe3MpOBaHHOH paHee (beHeTHJITPHaleTHJIKCHJOSED 
AlleTOXJIOPMOHOSbI, ABJIAIOU[HeCA HCXOJHBIMH TIpodyKTaMH B CHHTe3e C—(h 
MIpOMSBOAHEIX YTVIeBOJOB, NOMYUaMCh Mp OOpaooTKe alleTaToB CaxapOB ATI 
XJIOPHCTBIM (POC*POPOM HM XJIOPUCTHIM aJIIOMHHHEM B XJIOPO(POPMeEHHOM PacTBOpi 


I 


IKCHNeCPHMeEHTAALBHAA WACTHS 


HeoOxoyumple Wid paOorel B-meHTaalleTaTbl PIOKO3bI HW radakTO3bl, a TaKH 
B-TeTpaalleTaT KCHJIOSbI NOMyYaIHCb MPH alleTHIMpOBaHHH MOHOCaXapHoB yl) 
CYCHBIM aHrMApuOM B MpHCyTCTBHH OesBoAHoro alleTaTa HaTpusa (> ”), 

a- XJIOPTeTpaalleTHIT0KO3Aa NOyuasacb 0 MeTosy Xajicoua u J[>Kekcoua (& 

OTHM Xe MeTOAOM IPH KHMAYeHMM alleTaTOB CaXapOB C MATHXJIOPHCTHIM (pO 
(pOpOM HM XJIOPHCTHIM aJIOMMHMeM B XJ1OpocpopMeHHOM pacTBope ObIIH MOyueH 
a-XNOpTeTpaalleTHTalakTOsa (BbIXOL 79% OT TeOpeTHYeCKOrLO) H %-XJOpTpHall 
THIKCHIO3a (BbIXOX 41% OT TeopeTHyecKOro). 

6- XsopTpHaueru-/-apaOuHosa Oblia NosyyeHa MO HOBO MeTOUKe H3 
apaOuHOSbl B OMHY CTaulO 63 BbIJeIeHHA KPHCTaIMyeCKOrO TeTpaalerata. 

Tlonyueunue B-xnoptTpuanetua-l-apaO6Ounosn. Oe 
(0,166 mou.) /-apa6uHosbI cMetmmBanoch c 20 r 6esBOZHOTO alleTata HaTpH 
HoOapsatocb 120 Mi yKCycHoro aHruypHyla UW CMecb HarpeBaslach Ha BOAAHC 
6ane (90—100°) ¢ xopomro ReHCTBYIONIMM OOpaTHBIM XOJIOAMIbHUKOM. . 

Tlocie HarpeBaHua B TeyeHHe 2 yac. pacTBOP BbIJHBaJICA pu NepeMewMB 
HH B 500 MJ BOAbI CO bAOM. Uepes 2 vaca TerpaateraT skcTparupoBauca 1201 
XJIOPOOPMa, SKCTPaKT MPOMBIBAJICA BOAOH, paCTBOPOM OuKapOOHAaTa HaTpHSA UH BI 
CYWMBAICA Ha], XJIOPUCTHIM KaJIbUMeM. BpicylieHHbIt XMOPOOpMeHHI pactTB 
KUNSATHICA B TeueHHe 2 yac. c 20,9 r (0,1 Mou.) nATHXMOpucToro docdopa | 
10 r (0,074 Mon.) xmopucroro aioMHHUA. PacTBop BBIIMBaJICA B BOY CO JIb]O! 
XJOPOPOPMeHHEIH COM OTACMAJICA, MPOMbIBaJICA PaCTBOPOM OuKap6oHaTa Ha 
PHA, BOOM, BbICYIIMBaJICA XJIOPHCTHIM KaJIbIMeM VM OGeCIIBeUHBaICA AKTHB 
pOBaHHbIM yruiem. [IpospauHblt pacTBop BABOe pasOaBIAJICA NeTpoeiHHEIM ap 
poM H yllapuBasicA Hocyxa. Ilocme yqanenua pacTBoputena Obiia BbIene)| 
6-xoprpHauerus-l-apa6uHosa B Bue GeclIBeTHHIX KpucTasoB, T. ni. 146} 
147°. Buixon 18 r (37% or Teoperuueckoro). ; 

DMeHHATeETPAaaneTHATaANaKToO sa. MenusiTerpaaneruurasia | 
TO3a ObIIa MOJIyueHa paHee MpeO2*KCHHBIM MeTOJOM JIA CHHTe3a aHMS3HJITeTp | 
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alleTHJITIIOKO3BI (*) 43 3,93 r (0,16 Moz.) Marnus, 25,2 r (0,16 Mow.) 6pom6eH30,1a 
vw 5 r (0,0136 mon.) aneroxmopranaKTo3bl. 

Tlocue o6bmHOn O6pa6oTKu Oba BbIeTeHa (peHHJITeTpaalleTuralakTosa 
B BU MpO3spayHOro rycToro cupola, KOTOPbIi He yaslOCb 3aKPHCTaJMIM30BaTb. 
BewlecTBo pacTBOpMMO B OODIYHEIX OpraHHYeCKUX PaCTBOPUTeNAX UH He pacTBO- 
paetca B Boe. Boixon 2,7 r (43% or Teopermyueckoro). [Ipu oxucnenuu 1,2 r 
cupona OblWIO BbIzeNeHO 0,22 r GeHsoliHOH KUCOTHI. 

BenlecTBo OMHCbIBaeTCA BMepBbIe. 


Hatigeno %: C 58,45; H 5,70 
Cy9HoqO9. Brruucsieno %: C 58,82; H 5,88 


o-TONMATpHaneTHAKCHAOBAa. Bemecrso nosyyanocn u3 3,93 r 
(0,16 mon.) Marnus, 27,5 r (0,16 Mon.) o-6pomronyona u 5 r (0,0186 mon.) 
alleTOXJOPKCHIOSbI. O-TOMMMAaWeTOKCH03a OblIa BbI-eeHa OObIYHbIM CHOCOGOM 
W.OUMIeHAa lepekpucTalMsaunen u3 OytaHona. IIpokyKT nowyuen B Buse Gec- 
WBeETHLIX KPHCTaJWJIOB C BbIxOJoM 2,8 r (47% or Teoperuyeckoro). T. na. 110— 
111°. Bemecrso pacrBopumo B cmuptTe, supe, GeHsoue, allerone u HepacTBOpuMo 
B Bose. [Ip oKMCIeHHM BelecTBa Oblla BbIemeHa (pbTasleBad KUCJOTA. 

BemecTBo onmucbiBpaeTca BMepBHle. 


Hatimeno %: C 61,84; H 6,30 
CigsH220,. Barraucneno %: C 61,71; H 6,28 


Aué6épomhevetTuatTpwHaneTuakcuaosa. K pacrsopy0,or 
(0,0013 Mon.) paHee nowyueHHo deHeTHJITpHaleTHIKCHNIO3HI (*) B10 Ma JeqAHOL 
YKCYCHOH KHCJOTH! WOOaBsaocb 1,8 r (0,011 Mom.) 6poma. Uepes uac cmecb BbI- 
JuBalacb B BOY. J\HOpomeHeTHITpvalleTHJIKCHI03a Oba BbITeIeHa OOLIUHbIM 
_-cioco6oM B BU Je GecuBeTHOFO CHpoNa, 3aKPHCTaJIM30BaBILerocnd Mp XpaHeHuH. 
Tlocae nepekpHcTaJlIu3alHH M3 Y30NpomMOBOrO cnupTa ObWIH MO.yYeHbI 6ec- 
IBETHbI€ KPUCTaIbI c T. nt. 80—81,5°. Burxog 0,58 r (82% oT TeopeTuyecKoro). 

IIpH oOKHCIeHHH BeLIeCTBA IeJOUHbIM PaCTBOPOM NepMaHraHaTa KaJIuA 
Oblla BbieeHa 3,0-IM6poM-4-3TOKCHOeH30MHaA KUCJIOTA. 

BejecTBo OnMuCbIBaeTCA BIeEpBEle. 


Hatizeno %: Br 29,44 
Cy9He10,Bre. BrruyuecneHo %: Br 29,79 


AuxnaopmenxeTHATpHaneTHuAKCHAOSA. I[Ipu xmopuposa- 
Huu 0,5 r (0,0013 Mow.) beHeTHITpHalletuIKCHIO3EI pacrBopom 0,8 r (0,012 Moa.) 
xsiopa B 10 Ma yeTHIpexxJIopHcTorO yruepofla Oblia NOyueHa LHxXNOpdPenern- 
TpHalleTHIKCHIIO3a B BUe OeciBeTHOrO HeKpHCcTaAMH3ylomuleroca cupoma. Bpl- 
xo0,45 r (76% oT TeopeTuyeckoro). 

BenjecTBo OMHCbIBaeTCA BIepBEIe. 


Hattgeno %: Cl 15,64 
Cy9H210,Cle. BpravcsteHo %: Cl 16,0 


Wuo6poManauvaTpuaneTuaAKcuaosza. 0,5 r (0,0016 mon.) 
paHee OnMCcaHHO almMATpHaneTHAKcHIO3bI (*) pacrBops0cb B 10 MJ yKcycHOH 
KHCOTHI, H K pacrBopy mpHOaBasasocn 1,8 r (0,011 Mom.) 6poma. Ilocme crosuna 
B TeYeHHe OMHOTO yaca PaCTBOP BHIIMBAJICA B JICAHYIO BOY, 9KCTparupoBasica 
aupoM, 2pUpHasx BbITAKKa MPOMbIBalaCb C/aObIM PaCTBOPOM IeOUH, BOLO U 
cyllMsach Ha XJIOpHcTbIM KaJIbiweM. OcTaToK, MOJyYeHHbI moce OTTOHKH 
apupa, pacTBopsAJICA B HeEOOJIbIUOM KONMYeCTBE ropxuero OyTaHoOsa, IpH OXxTax- 
JeHHM KOTOPOrO Obla BbIJeMeHa WUOPOMaIMITPHaleTHIKCHI03a B BUe Oec- 
UBeTHHIX Hr c T. mu. 123—124°. 

BemlecTBo OMHCbIBaeTCA BIepBble. 


. Hatigeno %: Br 34,85 
Cy4Ho,O7Bre. Boruucneno %: Br 34,79 


Wu6pomManauateTpaaneTHATAWKOZA. Bpomupopanue 
r (0,0014 Mow.) amMATeTpaalleTHJITNOKO3bI pacTBOpOM OpoMa B JeMAHOU 
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0,5 


yKcycHoH KUCJOTe B BbIIMeMpHBeACHHBIX YCMOBHAX MPHBOAMT K o06pa30BaHHl0 
JwOpomasmaTeppaakerHirmoKosbl. Tlocme nepeKpHcTaJJIM3alMH M3 H30pO-H 
TIMJIOBOTO CUMpTa HOsyyeHb! Gemble KpHCTaMIb c T. mI. 63,5 -— 65°. Bprxoy} 
0,57 r. (80% oT TeopeTHyecKoro). 
BelecTBo OMHCbIBaeTCA BHepBble. 
Hatineno %: Br 29,89 
CyHegOoBr2. Barynceno %: Br 30,07 


TupohavanauateTpaaneTuaraAwkosa. K pactBopy Muh 
pojlaHa, IpHroropmenHomy u3 0,3 r (0,019 Mom.) poanuctoro amMonua, 40,31 Tih 
6poma B 5 MA yKcycHOlt KMCAOTHI NpHOaBAsIcA pacTBop 0,7 r(0,0018 Mou.) aH- fh 
TeTpaalleTuroKo3bI (2) B 12 Ma yKCyCHOM KUCJOTHI. 

Tlocne crosHuaA Ha COJHEYHOM cBeTy B TeyeHHe | 4aca CMeCb BbIIMBaIaCh§ 
B BOLY, BOAHbIM pacTBOp [Bax [bl SKCTPAarupoBaicA SpHpoM, sPHpHad BbITAKKA |e 
TIPOMBIBaaCb BOJOH, PaCTBOPOM COJbI HM BHICYIWIMBaaCb XJIOPHCTbIM KaJIbILHeM F 
mocsle O6ecliBeyHBaHUA SpupHOTO pacTBOpa aKTHBHpOBaHHbIM yrsem. IIpu oT-H 
roHKe apupa Obi NOMyYeH OecUBeTHbIM CHPON, KOTOPbIH yalOCb 3aKPHCTAIVIM- jh 
30BaTb IIyTeM MepeKpHCTaI3all“H U3 Hs0MponMoBoro cnupTa. BemjecTBo m0-f 
JYYeHO B BHe GecuBeTHBIX KpHcTaoB c T. Mt. 112—113°. Berxox0,73 r (72%¥ 
oT Teopernyueckoro), BeuecTBO pacTBOPMMO B criupTe, spupe, OeHsOuIe, alleTOHE' 
WM He paCTBOPHMO B BOJe UH NeTpOseHHOM acpupe. 

Hafingeno %: N 5,041; S 13,26 
CygHogOgNoSo.fBaruucneno %: N 5,73; S 13,14 


OueBH HO, CTpOeHHe BeLeECTBa MOXKET ObITh MPeACTAaBJIEHO Cle yrouleh POpMy- 4 
JOH: 
OAc 


ort ae 
AcOCH2CH\ ,— ee 
e SCN SCN 

BemjecTBo ONMCcbIBaeTCA BMepBHIe, 

AuUYpohaHanaAuUATPHANeTHAKCHAOBA. J\upotanadJn- 
TpHalleTHIKCHIO3a Oba MOMyYeHa MO BbIIMeNpHBexeHHOH MeTOANKe u3 1 Tr 
(0,0032 Mou.) anIMJITpHaleTHIKCHIO3bI U pacTBOpa AUpofaHa B YKCYCHOH KUC- ; 
JIOTe B BU OeQHO-*KeJITHIX HII, KOTOPble MOcMe NepeKPHCTaIMH3alHH U3 BOL- 
HOFO STHJIOBOLO CNUPTa MIaBMIMCb mpu 85,5—88°. Bprxoy 1,23 r (88% oT reope- 
TH4eCKOrO). 

BemecTBo OMMcbIBaeTCA BMepBble. 


Haltigeno %: N 6,52; S 15,50 
CygH29O7N2Se. BorunceHo %: N 6,72; S 15,37 
B Bue HEKPUCTaJIM3YIOUJAXCA CHPOMOB Ob BINeeHI CeLyIouue BeLLe- 

CTBa: alIMITpMaleTHapaouHosa (BLIXOA 43% OT TeopeTH¥ecKOrO), WH6poMas- 

JMITPHalleTHapabuHosa, AMXNOpaNAMITpMaleTHIapaOMHOsa, AMpowananmu- | 

TpHalleTHapaOuHosa, aluITeTpaalleTHralakTosa (BEIXOA 24% oT TeopeTHue- 

cKoro), JHOpoMasusTeTpaalerusralakTo3a u AUXMOPaIMATeTpaalleTHJIri0- 
Ko3a. 


ivoctopckuit na-Jlony Hocrynusto 
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XHMH A 


r. B. MEXOKC 


O ABOMHBIX COJIAX JIAHTAHA, WEPHA, NPASEOXMMA 
WM HEOAMMA C HUTPATOM TPH®EHHJIBEH3HJIAPCOHUA 


(ITpedcmaezeno axademuxom H. H. Yepuaceoim 8 X 1957) 


Kak OblI0 ycTaHOBeHO paHee, HUTpaT (1) u xopuy (?) Terpadenumdoc- 
(OHMA CHOCOOHHI JaBaTb JBOHMHbIe COM C HUTpaTaMH WIM, COOTBETCTBEHHO, XJIO- 
pHaMu JlaHTaHa, WepuaA, HeodquMa MU MpaseoquMa. OTH COMM XOpOlo KpUcTaJ- 
JMMSYIOTCA W3 9TaHOa M pAa ApyrMX opraHMueckux pacTBopuTeelH. Boxoit 
OHH pa3JiararoTrca Ha KOMMOHeHTHI. [Ip pacTBOpeHuM TaKHX COeAMHEHHH B Op- 
TaHHueCKHX paCTBOPHTeIAX MpOMCXOAMT YaCTMYHAA JuCcOWMalMA KOMMIeKC- 
HBIX MOHOB, YCHJIMBalollaicA OT AoOaBeHHA xuopocdbopma, oOpasytoulero c 
TeTpadenusdocpouveBbiMH COJIAMH KPHCTaJJIOCOMbBAaTbI, XOPOWIO pacTBOpH- 
MbIe B XJlOpoopMe. OTUM OGbACHAeTCA MPHUMHA MOBbIIWeHHA PaCTBOPHMOCTH 
YNOMAHYTHIX JBOHHBIX COleH B 3TaHOe Nocsle MpHOaBJeHHA K HeMy XJIOpo- 
opMa, HeCMOTPA Ha HepaCTBOPHMOCTb 2THX COJleH B MOCMeIHeM. 

Pa31M4uHe KOHCTAHT HECTOMKOCTH Y KOMIVJICKCHBIX HOHOB pacCMaTpHBaemMoro 
THIa, HEOMMHAKOBaA CNOCOGHOCTh NOABepraTbeA THAPOMM3Y WIM PacwlenJIeHHIO 
pH yyacTuu xsopodopmMa — Bce 3TH PaKkTOPbl, CYMMUpyACb, MpHBOAAT K M0- 
ABJICHHIO CYLIECTBEHHOrO paCxOKJeHHA B PaCTBOPHMOCTH ABOHMHBIX Coe pel- 
KO3E€MEJIbHbIX 3JIEMCHTOB C COJIHMMM OpPraHHuecKHX OCHOBaHHH, fae TakuX 
QJIEMeHTOB, KOTOPble BeCbMa OJIM3KH Apyr Apyry,— HanpuMep mpaseo,uma 
M HeOowuMa. OTH cooOpaxeHuA MpuaiwoT ocoGeHHoe 3HaveHHe MaJibHeHuIeMy 
HM3y4eHHIO NOAOOHEIX CoeqMHeHHH. 

Kak BbIACHHIOCh, HUTPaT TUApOOKHCH TpudeHuNOeH3sHIapCOHHA CpaBHH- 
TeJIbHO JierKO JOCTYMeH HM B TO %Ke BpeMaA cnocoOeH Mp B3aMMOMeHCTBHU C HUT- 
PpaTaMu PeKOSeMEJIbHbIX 3JIEMeHTOB WepHeBoH rpynlbl OOpasoBblBaTb ABOMHBIe 
COJIM, XOPOLIO KPHCTAIM3yIOUIMeCA 3 9STAHOJa B Bue MaCTHHOK, OOaaroulMe 
Ppa3M4HbIMM TeMNepaTypaMH MiaBJIeHHA KH passararollMecA Ha KOMIIOHEHTbI MIpH 
ReicTBUM BOJbI. OTH HUTPATH! BbIeIANHCb U3 96° sTHOBOrO CNupTa 6e3 KpH- 
CTAaIM3alMOHHOM BOLI WIM CNupTa UM HMeM CocTaB, OTBeYyaloulHA cdopmyvie: 
9 (NOs)s-2((CeHs)s(CeHs-CHz)As)NOs, rae 9— atom La, Ce, Pr uau Nd. 

PacTBOpuMOcTb TaKUX JBOMHbIX COJIeH B 9TOM paCTBOPHTee YMeHbIUlaacb 
OT JIaHTaHOBOH COJIM K HeOJMMOBOH, T. e. BMeCTe C YBeIMYeHHeEM MpOYHOCTH 
KOMMIeKCHOrO HoHa (O(NOs)s) *. B To Ke BpeMA OHA OblIa OO/IbIeH, YeEM Y CO- 
OTBETCTBYIONIMX JBOMHbIX cComeH TruspooKucu Terpadenumdochouus. 

Weotuoh HuTpaT JaHTaHa 4H TPpHPenAAGOeHSUMAp- 
COHHA La(NOs)s-2[(CeHs)a(CeHsCHe2)AsINOs. Tpudenunapcun Opis 
Tomyyex mo cnoco6y Muxaszuuca (*), Buqou3MeHeHHoOMy TIlonom u Tepxepom (°). 
V3 nero mp MOMOMIM HarpeBaHHa C OpoMNCTEIM OeH3HJIOM IIPHFOTOBANICA Opo- 
MH, TpudeHwiOensusiapcoHHA, a M3 MocmeqHero — HuTpaT. Mcxoyupiit HuTpar 
NlaHTaHa cOfepxKas HeOObLIyIO MpHMecb HeOJMMa M TpaseoiuMa. 

0,68 r La(NOs)s-6H2O pacrBopssocb B 2 Mi 96° sTaHosa, HB pacTBOp BHO- 
cunocb 1,44 r tTpudbenuiGen3suapconMMuutpata. SaTem nocjeqoBaslo Harpe- 
BaHve Ha BOJAHOH OaHe Jo MOHOrO pacTBOpeHHA BeulecTBa. M3 pacrBopa, mpu 
CTOAHHM B BaKYyM9KCHKaTOpe Hay CepHOM KUCJIOTON, BbIeIAUMCb KPYyIHbie 
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npospauHble GecUBerTHble KOpoTKue MWiacTHHKH. Ilo orcacbiBaHud MaTOUHOTO pac ¢ 
TBOpa, MPOMbIBaHHH CMMpTOM, CylMeHHH HM T. I. MOyyeHo 1,49 r MpOyKTs 
c T. nt. 158,2—159,5°. U3 marounoro pacrBopa Oblio BbIqemeHo ene 0,14 r 1BOH)E 
Holt conu. OOmuit Bbixoy, cbIpoli comm 84,2% or Teoperuyeckoro. Iloce nepex 
Kpuctanmusaiun u3 0,7 Mi 9TaHOa ObIIO BbILeeHO 1,18 r uucToro BelllecTB : 
CT Mr ooe 


Havimeno. 04. La wies0e des 
La (NOs)3-2 [(CsHs)3(CsHsCHe)As] NOs. Brraucaeno %: La 11,26 


Oxucb aHTaHa, MOsyYeHHad 3 ITOH COMM, Oblla MOUTH Oecl{BeTHOH. 

Tlpoitvad coulb JaHTaHa OYeHb XOPOLIO pacTBopsacb B 96° sTaHOse, OCOH 
6eHHO B ropsuem. Bplia mpakTHuecKH HepacTBOpHMOM B XOpOopMe, STHJIOIP 
BOM a*upe H yruieBosoposax. Xopouio pacTBopssacb B cMecH 96° sTaHONa C XIOP 
podbopMom. ie 

TWepohuowH HuUTpaT S3BaneHTHOrTO Wepua UH Tp eee 
PeHuNGOeCH3SUMAPCOHUA Ce(NOs)s-21(CeHs)3(CeHsCH2)AsINOshh 
VcxofHbiM MaTepHasioM cilyxxKM HuTpar Wepux (Ce(NOs)s-3H2O) «aucTbliok 
On cojlepxKal MpyMecb cowie «{uuMa». 

Pacrzop 1,09 r sroro HuTpaTa B 5 Mi 96° sTaHOa CMeLIMBaJICA C PacTBO 
pom 2,3 r TpudenuiOen3snapCOHHHHUTpaTa B TaKOM Ke KoOMYeCTBe CNMpPTa 
WM CMeCb Cryllalacb BbIMapHBaHHem Jo oOmjero Beca Or. KpuctaiiMsalvA Mh 
cylerKa X%KeJITOBaTOrO pacTBopa MO ero OXaxKTeHHM HacTyNMa He cpa3y. SaBep 
WMach OHA pH CTOAHHU pacTBOpa C BbIMAaBLIMMH KpHCTaJlJlaMH B 9KCHKAaTOpi) 
Hal cepHot KucsoTolH. Ilo orcacbiBaHHu, MpOMbIBaHHH KPHCTaJWIOB CHUPTON 
HT. Jl. Oblt0 H30mMpoBaHoO 2,41 Tr ABoHHOH comu c T. mu. 161,75—162,25°, a uy 
MaTOUHOrO pacTBopa No ero cryeHuu eme 0,21 r Toro %e BellecTBa C T MW 
162° c pasnoxeHuem. O6utui BHIXOA cbIPpOoH comu wwepua cocraBus 86,1% o 
Teopetuyeckoro. TlocpexcTBom nepekpuctTaiIHu3aynn v3 1,6 Ma ropsuero 9Ta 
Hola Oblio Momyyeno 2,2 r uucTroH comu c T. ni. 163,75—164°. 


Hatizeno %: Ce 11,24; N 5,59 
Ce(NOs3)3-2 [(CgH5)3(CgsHsCHe) As| NO3. BaruncmeHo %: Ce 11,26; N 5,63 


JipohvuoH HUTpaT 3-BaleHTHOrTO WepHA C HUTPaTOM TpHdexuIOeH3uap 
COHHA H3 96° aTaHOa KpUCTaJIM30BaJICA B Bue ClerKa XKeITOBATHIX MacTH 
HOK, Obl] MeHee PaCTBOPHM B 39TOM PacTBOpHTese, YeM aHasIOrM4HaA COMb NaH 
Tana. IIpakruyeckH He paCTBOpsAJICA B 9THIOBOM acdupe, xopotbopMe u yrue 
BOMOposax. SaMeTHO pacTBOPAJICA B KHMALLeEM H30aMHs0BOM cnupTe. IIpu Ha 
rpeBaHHM eFo BbIllie TeMMepaTypbl MWiaBJIeHHA HacTyNaso pa3sox*KeHHe. 

Wepok#Hoh HHTpaT MpazseoqumMa H TPHUhenun6ent 
3uamapcouua Pr(NOs)s-2[(CeHs)3s(C,HsCH2)AsINOs. 0,69 r BogHor 
HHTpata Mpaseokuma, CofepxaBiero NpHMeCb HUTPaTa HeOAMMa, M0 pacrTBO! 
peHuu B 3,5 Mia ropsuero 96° sTaHONa, ObluIO CMellIaHO C rops4uHM pacTBo| 
pom 1,67 r uurpata TpudenuiOensHapconHa B 3 MJ Toro xe cnuprta. IIpu ston 
3eleHad OKpacKa MpaseoqMMOBOH COM Nepelia B KeTy1o. Jlasee nocieqoBaut 
cryleHHe pacTBopa BbINapHBaHWeM Ha BOJAHOM OaHe HM KpHCTaMusaluA mM 
OxJaxKLeHuH. Kpynuble JIMMOHHO-XKeJTbIe KPHCTaJJIbI OTCHJIbTPOBLIBAJIMCb TO) 
YMeHbINeHHBIM aBJIeEHHeM HM IPOMbIBaJIMCb CIMpTOM. Bpixol comm mocae BbICy 
mmBanua 1,84 r, vr. mt. 164,25—164,5°. M3 marounoro pacrBopa G6plio BEIeme 
Ho euje 0,15 r ABoHHOoro HUTpata. OcraBunmiica pacTBOp MMe 3aMeTHY!O po30 
BylO0 OKpacky. O0oulwii BbIXOM cbIporo BemlectBa 83,5% or TeopeTHuecKorO 
B pesyibTare ero wepekpucraiu3aunuM 43 3,3 MA Kunsmero cnupta Obl 
10 MomyyeHo 1,56 r unctroro coequHeHua c T. nt. 165—165,25°. 


Hatigeno %: N 5,57 
Pr (NOsg)3:2 [(CoH5)3(CgsHs;CH2) As] NOs. Baruncaeno %: N 5,62 


J{poliHoh HuTpaT MpaseoqumMa u TpudenuAGensuapconuA KpucTau30: 
BaJICA H3 STAHOMA B BUC 2KE/ITOBATO-3eeHbIX TAOML H OOalad MeHbIneli pac 
94 


TBOPHMOCTHIO B CMpTe, YM aHaOrMuHad Cob eps. On NpakTMyeckH Hepac- 
TBOPHM B STHJIOBOM aupe, XMopocopme u yruleBoqopomax. 

HAsok#nok HuUTpaT HeOkuMa H THNUdenHuAGeH3BuA- 
apcouua Nd(NOs)s-2[(CsHs)3(CeHsCH2)As|NO,. Kpacrsopy 1,23 r 
Nd(NOs)s-6H2O B 6 m1 96° ropsuero stanHona mpuaur pacrBop 2,78 r 
HUTpatTa TpudenuOensuapconua B 5 MJ TOTO xe pacTBOpUTeNA, MpHroroB- 
JICHHEIM pu Harpepanuu. Kpuctanbl, BbienuBuiueca nocie ytamenua 7,8 7 
cCMUpTa BbINapHBaHHeM Ha BOAAHOM OaHe UM OX/AaKMeHHA, Obl OTSPHMbTPOBAaHbI, 
TIPOMBITHI CMHPTOM H BBICyIweHbI. Bpixog 3,11 r. M3 Marouxoro pacrBopa yja- 
J10Cb H3B/1eub TOKO 0,04 r zBoHHOK comu u 0,13 r ucxomHoro TpucbeHus6eH- 
3uJlapCOHHMHUTpata. OOuuk BEIxoy ZBoHOH commu 89,9% or TeopernuecKoro. 
TlocpeqcTBom Mepekpuctasiusalun u3 ropsyero sTaHONa BbIeleHo 2,88 r 
mpofykta c T. mi. 165,75—166°, Uucreti mpomxyKr, nomyuenupilt mocae BToO- 
pMuHOH NepekpuctaAiusalnu, NiaBuica mpu 166,25°. nail 


Haligeno %: Nd 41,50 
Nd(NOs)3-2 [(CgHs5)3(CgHsCH2) As] NO3. Bpraucneno %: Nd 11,56 


JBoiHol HUTpaT HeOLMMa HU TpudeHusIOeH3sHMapCOHHA OKasasicA HauOomee 
TPpyYAHO paCTBOPHMbIM B STaHOJIe NO CpaBHeHHIO C APYrHMM ABOMHbIMH COJIAMH, 
ONMCaHHbIMH Bbllle. OR KpUCTa/IM30BasICA U3 3TaHONa, OOpasyA KpymMHble 
KpHCTaJlJIbl CHpeHeBoro WBeTa. XOPOLWIO pacTBOPAJICA B XOJIOMHbIX: alleToue, 
MeTHJIOBOM CIIMpTe H B CMeCH 9TaHOJa C XJOpoctpopMoM; a Tak?Ke B ropsyem 96° 
staHoue. [lpaxruyeckH HepacTBOpHM B 93THJIOBOM ac=upe, xJopodopme, GexH- 
30u1e, TOMyOJIe H Apyrux yrseBoxopoyax. 


CapaToBckHH rocyjlapCTBeHHbIit Ilocrynuao 
CeJIbCKOXO3AHCTBEHHbIM HHCTHTYT 10 II 1955 


HWMTMPOBAHHASA JIMTEPATYPA 
UIP, 18, MOG: mi Olse ©, [Sls Jal (C alse Al enon 2), UNSL, 703, IO! CIO), SP Usi dal. Gal xe al 1) a 


Ba Ario taro (ool). 2 Maret ae lis) Ber, 15, 2876 (1882)i) 14 Propre sl tim ines 
Jee Chem. Soc. 117,778" (1920). 
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Jloxnagn Axagemuu nwayx CCCP 
1957. Tom 117, Ne 6 


XHMHA 


Axagemux A. H. HECMESHOB, T.71.§TOJICTAA wu JI. C. HCAEBA 


PEAKIMM ®EHWJIMPOBAHUS MOCPEACTBOM COJIEM 
AMPEHWJIBPOMOHHA WH AM®EHWJIXJIOPOHUA 


(IIpu rerepomuTwyeckoM apvuiupoBaHHu OopodropuyaMu apy qHaso0Hun 
6pomMOeH30a MH XOpOeH30a Mbl NMOMYYMIH pA WMapusrasOreHOHHeBbIX CO- | 
jleli, B TOM UMCe COMM WucbeHuIG6poMoHHA u Audenuixnoponna ('). B Hacros- 
Well padore MbI OMMCbIBAeM IIpHeM, MO3BOUAIONIMH NOAHATD BbIXOA STUX COueH 
B 10 pas —c 0,6 no 6% or TeopeTuyeckoro (cunTad Ha Oopodropuy penn aMa- 
30Hua). Mccneqopanwe XMMHYUeCKUX CBOHCTB WudeHHOPOMOHHeBHIX HW AMeHHJI- 
XJIOPOHHeBLIX COuIeH MOKa3aIO HaM MOJIHY!O aHaJIOrMio HX MOBeeHHA C H- | 
eHHIHOLOHHeEBLIMH COAMH. Bce OHM ABJIAIOTCA MpeBOCXOAHbIMH eHHJIUpyt1o- 
IIHMH peareHTaMH, CMOCOOHBIMH (eHHJIMpOBaTb KaK TOMOJIMTHYeCKH (raJo- 
UJHbIe COM), Tak HM rerepomuTHyecku. TomomuTMyeckoe PeHHIMpOBaHHe Mpo- 
HCXOJMT, HallpHMep, pH BosJeHCTBUH HOLMTOB, OpOMHUAOB U XJOPHAOB BCeXx 
TpeX raJlOreHOHHeB Ha METaJJIHYeCKY1IO PTYTb, Jule Bcero B Cpeye H3ONponH= 
JIOBOrO cnupta, Mo CxeMe TuMa: 


(CgHs)2CICl + Hg > CsH;HgCl + CyH;Cl. 


Tlopa3vTeibHbl MpeqBapHTe/IbHbIM BHIBOL M3 (PaKkTa HaIMYMA STOW peakIMH — 
CYUleCTBOBaHHe KOBaJIeHTHOM (opMbl rasloreHuyoB WudeHuOpoMoHUA Hu Audpe- 
HHIxXOpoHHA (CeHs)2eHal — Hal, B KoTopbIX WeHTpaJbHbIli aTOM raJo- 
Wa KOUKEH PaCWIMPHTb CBOH OKTeT JO Melleta. Bonpoc sror 6yaer uccmeqoBaH 
HaMH B JlaibHeiuemM. IIpumMepamu rerepowuTHyecKoro (beHHJIMpOBaHHA Mo- 
ryT CJlyKUTb MpHBefeHHble B JaHHOH paOoTe *eHHIMpOBaHHA LraloreHuyaMu 
UPeHUOPOMOHUA UM LHeHWIXNOPpOHHA B BOXHOM pacTBOpe HUTpHTa HaTpuA 
C OOpasoBaHveM HHTpOOeH30/1a, WHaHHCTOFO KaJiuaA (GeH3OHUTPH1), asa HaT- 
pua (penuiasuq) U AMsTHNaMuHa (QusTHMaHuIHH). TerepomuTuyecku mpoxo- 
AUT TakxKe PeHUMMpOBaHHe Oopodropusamu AudenuOpoMonUA u AMdenuXxop- 
onus. IIpu sToM He TpeOyerca y2Ke IPHMeHATb BOY Kak cCpemy peakuun. Tu- 
PpHAMH, HampuMep, c Bbixofom 85% oOpasyer B cmy4ae JelicrBua Gopodropusa 
MUPeHHOPOMOHMA WIM -xXOpoHHA Oopopropunz N-dexuinupugunua. Tlox06- 
HbIM OOpasoMm deHuMpyercA HW AusTHIamuH. Bo Bcex uccreqOBaHHBIX cLyuaAx 
nlopeweHve BCeX Tpex HGeHHITaOreHOHHeB HeHTHUHO. 

Uro Kacaercd B3aHMOJeHCTBHA uceHMTaNOreHOHHeBbIX Comeli c MeTan- 
JlaMH, TO 3fleCb CJlelyeT OTMeETHTb HHTepecHble OcoGeHHOCTH. C MeTasuMuecKori 
PTYTbIO B3aMMOJeHCTBYIOT, OOpasyxA ralouHyI0 (beHHIpPTyTb, TOMbKO raJo- 
reHHIb Audenusiraoredonnes, HO He Oopodropuab, 4yTo, OYeBHAHO, MOxKeT 
ObITh OObACHEHO TeTepOMMTHYeCKUM XapakTepoM pacnajla MocneqHHx. OgHaKo 
C MeTaJIJIM4eCKUM TaJIJIMeM JeO OOCTOHT Kak pa3 HaOGoporT: Cob AnceHuTaJ- 
JIMA OOpasyeTca TOMbKO C Oopodropuzamu ranoreHonHveB. OrHolleHuA 3mech 
COBeEpUIeHHO HJeCHTHUHbI C pe3yJIbTaTaMU peaKUMH JMaSOHHMHbIX CoOueli C STUMU 
AByMA MeTaIamMu. OveBuqHO uM OObACHeHHe LOMKHO ObITh OMHAKOBOe. Bopo- 
@ropul uas0nua oOpasyer MeTasoopranuyeckue CoelMHeHUA TakxKe Co 
CBHHIOM (?). Jia OObsCHeHHA TaKOrO pesyibTaTa C COMAMH WHasoHHA MBI 
u JI. I’. Makaposa (°) BHIABHHYIM MpelioroxKewHve, uTo Meranbl, 6yyun HYK- 
JIECOPUJIbHBIMH peareHTaMH, CMOCOOHLI, Mo,o6HO anvonam OH’, CN’ u 7. 4 
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MepeCBOLHTb WMa3OHHeBbLIN KaTHOH B yuasoopmy, KOTOpaA paciiayjaeTcA TOMO- 
JMTUGeCKU: 


< 
CgH,— N=N: + OH' —>CgH3s— N=N —OH 


+ + ! 
CaH,N=N: +: Meret ae cells Neen Me Os N= N>Me 


Ananormunoe OObACHeHHe JIA TanoreHoHueBbix coneli OyyeT TpeOoBaTb 06- 
‘pasoBaHuA MepexOMHOrO KOMIMVIeKCa C MeTaJIJIMYeCKUM TaJIMeM, COJep2xKalllero 
‘KaTHOH JudenusraloreHOHHA B KOBaJIeHTHOM cbopMe (c JelleToM): 


Ee + 
(CeHs)y.C1* ranma —> (CgHg)2Tl + CgH,Cl 


Prytb, ocraTouHo HYyKJieopulbHad, 4TOOI OCYINeECTBUTb TpeBpallleHve 1Ma30- 
HUA B WMasodopmy, He cmoccOHa chemaTb STO C KaTHOHaMM AudeHusrasore- 
HOHHEB, a MeHee OuarOpOsHble S3JIeEMeHTHI OCYULECTBJIAIOT H TO, M Apyroe mpeBpa- 
menua. IlogrBepxqeHveM TaKOl TOUKH 3peHHA CAYXKUT TO, 4TO UM Melb, Ha- 
MpuMep, AeHCTBUTeIbHO BbI3SbIBAeT TOMOJMTHYeCKUMH pactay KaK [Ma30HveBbIx 
cone (peakuuu TarrepMaHa 4 pa HawtMx pa6or mo cuHTesy MeTasoopraHu- 
yeCKUX COeMMHEHMM [MasoMeTojom (*)), Tak H TaJlOreHOHMeBbIX come, KaK 
9TO Cieyer U3 HacToAueH paOotHl. Tax, Sopodropuy Aucdenui6pomMonuaA B IIpH- 
CYTCTBHH MefM OOpasyer Ip KOMHAaTHOM Temnepatype Audenu. 

Bce nepeynceHHble PakTbI MOTI Obl ObITb OObACHEHI MU rerepoOJHTHYeCKHM 
paciafloM OHHeBbIX COeHHEHHH C MocmeAyIOULMM BOCCTaHOBJIeHHeM KaTHoHa (pe- 
HWJla MeTaJIJIOM B CBOOOZHEIM palukan denu. 

Oyuako onvcaHHad B Mpefbiqyulet Haiiell cratbe (°) MaccCHBHOCTb KaTHOHa 
TpHeHHJIOKCOHUA K MeTaJIaM (BCeACTBHe OYeBHAHOM HeCMOCOOHOCTH KHCJO- 
pola K pacluMpeHHto OKTeTAa JO JelleTa), Ka3aslocb Obl, NOATBepKaeT W3J1O%KeH- 
HY!0 Bbilue rumoresy. 

JlaHuble KpucTasmorpapuyeckoro u3y4YeHHA WH peHTTeHOCTpyKTYpHOrO aHa- 
J1M3a TaJIOreHOHHeBbIX COseli OynyT onyOmuKoBanH! T. JI. Xousanosow. Vure- 
peCHO OTMeTHTb yxKe 3feCb, YTO Hou AucdeHuIOpoMoHHA H380MOpHeH Cc Opomu- 
JoM Audenuiosonusa. 


QKCNe€PpUMEeHTAILHAA Hl diCeiab 


TlonyueHuneconeh Aughbenun6pomouna. K 100 ma Opom- 
OeH301a mpH 80—90° (remnepatypa 6aHH) pH NepemewuBanuu npHOaBsex 
B TeueHve uaca pacTBop 10,8 r 6opodropuyza denn AHasonuA B 300 MJ alleroua 
(foceqHHH BO BpeMA peakituu oTrousetca). Uepe3 30 mun. nocme mnpHOaBeHHA 
pacTBopa Wua30HHA peakilua 3aKkaHuuBaetca. Ilo oxaxkeHun oObeqMHeHHAaA 
peakIWHOHHaA CMeCb H3 9 OMbITOB OOpabotaHa 4 pa3a BOJOH, BOJHbIe BbITARKKU 
HeCKOJIbKO pa3 H3BeueHbI 9~upom. 3 nepBol BoAHOK BbITAKKH (50 MJ) BbI- 
MOpaxKuBaHHem BbifeteHo 1,7 r GOopodropuyza Audenui6pomonua. V3 2-H, 
3-H u 4-H BoHBIX BbITAKeK (MoO 100 Mi Kaxkaa), a TakxKe “3 ocTaTKa 1-H BoL- 
HOM BbITAKKM Mocse BbImemeHuA u3 Hee [(CeHs)eBr]BFa npn AobaBienuu 
tBepforo NaJ nonyyeno 10,2 r fogucroro AueHum6pomonna (Tr. m1. 81—82° 
Tlocsle MepeocameHua u3 CH3OH a6c. adupom). 

Bopodropuy Audenusi6pomonusa mepeocaxyeH WBa pasa us CHsOH o9du- 
pOM M MepeKpHcTamIM30BaH M3 a6c. 9TaHOa. OTo — GOeclBeTHbIe KPUCTaJJbI 
cv. pasm. 120—121°, ycrofunprie px KOMHAaTHOH TemMlepatype. 


Hatineno %: C 44,97; 44,93: H 3542; 2,95 
CyeHyoBrBFy. Bpruncneno %: C 44,92; JEU Shales 


OOH BEIXO C6enx DHpeHUNOpOMOHUEBHIX COJeli cocTaBHl 6,6% oT Teo- 
peTHyueckoro. 
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Ta6muua fl 
mo 
PeakuHu 2upeHHOpOMOHHeBEIX H HPeCHHJIXJOPOHHeBbIX COJIEH 


+e IipozykT peakuHH 
Ucxoquad cou, Pearent, suet? Ycnopua | ol 
r ME HH T sin peakuHH dbopmywta T. Wal., °C % 
[(CoH,)2Br] J* Prytp meras-| u-C,;H,—OH 
0,4 Phe Mat Pty Kunayenne C,H;HgJ* 270,5 PASS 
: 5—7 MHH. 
0,16 Aas 4155 BceTpaxHB. pH To xe 270 (°) 45 
i KOMH. TeMIIe- 
patype 30 muu. 
3,3 PA) 5 Boga Kunsauenue nee 270,5 pts 
15 2 aac. 
5 B u-C,H,OH 
Say ‘ 155 5 e Berpaxus. 1pHu C.H;HgBr? 280 (7) 4A 


KOMH. Temme- 
patType 30 MuH. 


[(C.H,)2C1] J4 15) 3 To xe 15 mun. C.H;HgJ* 270 26" 
Bogubilt 
u-C,H,OH 
[(CoH,)2Cl] Br? he oa aa t0 a C,H,HgBrt 280 665 
[(CgH;)2C1]CI® iy 3 se ae C,H,HgCt 260 (8) 15° 
[(CoH;)eCl] BF, Tannaii Meraa-| Auetou 
JHUeCK HA 
aya 247 15 » 5 moo tae: (C,H;)eTIBF,? — 9, 5" 
[(C.H;)2Br]BF, 
5 6,0 » 20 Spiele Se To xe? = 11,4 
[(CeHs)2 BF, 
4,8 0), 25 me nl ae ” To xe = 6 
((C.H;)oBr]BF, Megb Metasuau- 
2 aes 10 3 CcH-OH® ‘lsd 
Z soe ae} » 5 , 
1 cific 69—70 52 
Bona C;H;OH® 77 
0,94 0,95 , 20 Res oe { CH GH, 69-70 | cnegpn 
LluKyioreKkca- 
HOH Cyxoli C,H,OH® 4 
2 0 45 fe oho GHG | 69—70 62 
[(CeH,)2Br]J NaNO, Bona Kunsuenne 
0,8 2,5 r 30 3 yaca C,H;NO.?* 540 
[(CeH;)2C1] !4 ARS 15 To xe 1 wac To xe 3143 
((CoH5)]2Br]J NaN; 
1,0 2,000 30 ae Ie & C.H,N,?° Boe 
[(CeHs)2C1]J4 
ASH os a5 ere Pe To *e 4gu.- 
[(CeH;)eBr]J KCN 
1,6 Souk: 120 oe Valetta C,H;CN?22 21 
(C2H;)2NH 
3,0 18 Mua — pt ie ys CegH;N(CzH;)o1® 14,5 
Boma 
3,0 OTA) ae 10 eh ol To xe 20 
[(CoH¢)2Cl]J4 On 5 8 nl esos 8 70,5 
{(C,H;)2Br] BF, 
1,5 9,0 ” es » oo» 3 ” no” 70 
[(CeH;)2Cl]BF, 
0, 75 4 ’ OF te = a) 3 ” yo» 88 
+ = 
C;H;N Sanaanuaa (C5H;NC Hs]BF, |176—177 (2)| 85 
0,4 1,5 mat = TpyO6Ka, 206° 
[(CoH5)2Br]BF , 
0,5 | HRA ie — To xe, 213° To xe 176,5—177,5| 84,5. 


* Pay onbitoR mpoBeyzeH mpH yyuacruu JI. B. Jlucunxoit. 


IIpumMeuanuag 


* Tlocue CuMMeTpu3auuH CTaHHATOM HaTpusA Nosysena zuhenumpTyTb c T. nu. 124—125°° 
(425° (°)). 
° Boporopuzpl Audenwi6poMonua UM -xXOpOHHA C MeTasMUeCKOli PTYTbIO He pearupy tor. . 
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,, Aaeutudunupopar B Bue Aubenuiprytm c Tr. mm. 124—125°. 
Tonyuen B BBIMCONMCAaHHbIX YCIOBHAX H3 0,9 r Oopodropuxa ANpenHAXMOpoHNA u 
BHAy CBOeH KpavHeH HeyCTOHMYHBOCIH BBeeH B peakIHIO 6e3 MpeABapHTebHOM OUHCTKH. 
® Canta Ha Gopopropugz Aubenusxsoponns. 


° B peakunlo BBoguIca pacrBop 0,2 r Gopodropusa JMPCHAIXJOPOHHA B MMHHMaJIbHOM 
OJMYECTBE BObI, HACbILeHHbI OpOMHCTbIM HaTPHeM HJM XJIOPHCTHIM JIHTHeM. 

7 VUnentupuunpopan B Bue (CgH;)oTICI. (Hatizeno %: C 37,00; 36,93; H 2,62; 2,72. 
wHoTICl. Boruncuieno %: C 36,58: H 2,56.) 
8 Unentaduiuposan B Buge (CgHs)oTICl. (Haiigeno %: C 36,50; 30,022) bl 2:8732,99,) 

° Unenrupuuuposan B Bugze TpHOpompenona c tT. ma. 92°. Cmemannaa mpo6a c 3aBeqo- 
BIM OOpasloM enpeccHu T. TI. He Jaer. 

10 Tlocme BoccTaHOBJIeHHA HM AHa3sOTHPOBAHUsI HACHTHPULHpPOBaH B BHAe GeH30/a30-8-nHa- 
Toma c T. mat. 128,5—129,5° (128,5—129,5° (3°)). 

11 Boixo ykasaH Ad OeH301a30-8-HarToua, cunTasd Ha HCXOJHYIO Comb. 

2 VWnentupuuupopak B Bue OeHSOMHOM KHCIOTHI, AIA KOTOPOl HM yKa3aH BbIXOJ, CuHTaA 
Ha MOMUCTHIM AudenusOpoMonuit. 

18 Wentudunnpopan B Bue 4’-HnTpo-4-7MaTHJaMMHOas06eH30a ¢ T. mu. 150—151,5° 
(151° (1!)), quasi KoTOporo M ykKa3aH BbIXOM, CUHTAM Ha HCXOMHYIO COW. 


Tlonyueuune cone Aughbeuuaxaopouna. Vs 10,8 r 6o- 
popropuga pennsyuasonua (B 300 Ma autetoua ) u 100 Ma xaop6eH30a B BBI- 
MeONHCaHHbIX yCIOBHAX MouyueHo 0,14 r (1% or TeoperuyecKkoro) G6opodropuya 
qudenuixmoponusa. Ilocne mepeocamxyenua u3 CHsOH a6c. stupom oH uMeeT 
T. pas. 109,5—110° u npenctaBasner co6oli GeclBeTHbIe KpHCTaJJIbI, XOpOILIO 
pacTBOpUMble B BOJe, CIIMpTe, alleTOHe, HepacTBOpHMble B 9a:pupe. 


Hatigeno %: C 52,13; 52,09; H 3,76; 3,71 
CypHypCIBFy. Bpruvcneno %: C 52,12; Fy 3360 


M3 ocratKa 1|-f, a Takxe u3 2-1, 3-H u 4-H BOAHDIX BLITAKeK NpH LoOaBue- 
Huu pactBopa NaHgJs ocaxkyeHo eme 1,05 r TpyqHO pacTBOpHMOl B Bose 
[(CeHs)2Cl JHgJ3; Takum o6pasoM, MoH BbIXO, SopopTopusza Audexus- 
XJIOPOHUA COCTaBHJI 3,3% OT TeopeTH4eckoro. 

Hogucrsii AupeHuIxXJOpOHHH ocaxKyeH NoGaBseHvem TBepyoro NaJ K oxwa- 
2KWCHHOMY lO O° KOHL. BOAHOMy pacTBopy Ooporopuya AupeHHIXJIOPOHUA. 
Hocne nepekpucratiusanuu 13 CH3sOH B TemmepatypHbix mpefetax or + 20 
jo —70° comb npelcTraBiner coOoH oveHb HecTOHKue OeclBeTHbIe KPHCTAaJVIbI 
¢ T. pasa. 56—57,5°, xopowio pacTBOpHMble B BOMe, HH3IUMX CNMpTax, alleroue 
Wi HepaCTBOpHMble B Sipupe. , 


Hatigeno %: C 44,96; 45,11; H 3,27; 3,34 


CyoH),ClJ. Bprrynceno %: C 40.52; lal Byl@e 
Vucruryr 93semenroopraHuueckHx coeHHeHult Toecrynuso 
Axkaylemuu HaykK CCCP Lom Villar 


MockoBekui rocyapcTBeHHbIM YHHBepCHTeT 
um. M. B. Jlomonocosa 
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unn, KOX, 6, 172 (1936). 5A. H. Heemeaxunos,,T. II. Toacraas, JAH, 117, 
6M Hl Heecmesa nos, KPNO: 6h 1397 (19295) TK Baste t ta 
bi, J. prakt. Chem., (2), 120, 287 (1929). ®A.H.Hecme suo s, )KPXO, 61, 
~K. He Slotta K. Ri haco bi; J. prakt. -Ghemy, (2); 120; 288: (1929). 
ynard, J. Am. Chem. Soc., 46, 1511 (1924), 1° R. Mohlau, E.Stroh- 
ee sne05s edo (S00)a aE Damper 2 er, . bet, 28, Ce (loIo), 
cmesuos, Jl. Tr. Maxkaposa, Mss. AH CCCP, OXH, 1945, 617. 
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Jioxnaygn Akanemun nayx CCCP 
1957. Tom 117, Ne 6 


XHMH AR 


H. H. MOMOBA, P. H. CTYKOBA u E. E. BEPMEJIb 


O BJIMAHHM COCTABA FA3OBOH CMECH HA BbIXO} 
KAPBOHWJIbHbIX COEJMHEHWM B PEAKUMH OKHCJIEHHSA 
NPONMJIEHA HAA MEJIHbIM KATAJIM3ATOPOM 


(ITpedcmaeanexo axademuxom 5B. A. Kasancxum 10 VIII 1957) 


B mocwequve rogbl pesko yBeJIMUMIOCh 3HaueHHe akpOJIeHHa KaK HCXOJHO-} 
TO BellecTBa JIA CHHTe3a pasHOOOpasHbIxX WeHHbIX IpOyKToB (+). ITO cBa3aHO} 
C OTKPbITHEM HOBOFO MeTOJa NOJYYeHHA akpoOJIeHHa NPAMbIM OKHCJICHHeEM TIpo- 
WMeHa Hall MEJHbIMM KaTaIH3aTOpaMu. OJHaAKO HECMOTPA Ha 3HaUHTeIbHOe KO- 
AMYECTBO NaTeHTOB B HayYHOH MMTepaType HaCUMTbIBAeTCA OYCHb MaJIO nyO/H-fi 
KallMH, NOCBAMICHHbIX 9TOH peaKUHH. 

C. 3. Poruucxum c corp. (*) 6bluI0 YCTaHOBJIeHO BbICOKOCeJIEKTHBHOe relicrauel 
3aKHCH Me Ha Wpolecc OKMCeHHA MponuseHa. Hamu pauee (*) 6bl0 U3yyeHO 
3HaveHHe MPHPONbI HOCHTeNeH MIA KaTau3aTOpOB SsTOH peakuHu. B HacToamer 
paOoTe c Webio HaxXO2XKCHHA ONTHMAJIbHbIX YCJIOBHH NOJyYeHHA akpOvleHHa UC 
cleAOBaHO BJIMAHHe KOHIeHTpallMH KUCIOpOa B Ta30BOH CMeCH Ha peakIIHIoO} 
OKHUCJI€HHA MpoOnusieHa B MpHCyTCTBHH MeMHbIX KaTaJIM3aTOPOB. 

OnbiTbl OKHCJICHHA MIPOBOAMJIMCb B peakToOpe, MpecTaBJIAlouleM COOOH cTeK- 
asHuyio U-o6pa3nyio TpyOKy, HarpeBaemyro 0 350° cmecbiIO pacnaBJIeHHbIX 
cemuTp. Ta30paad cmecb NoOJaBallacb Ha KaTaH3aTOp C OObeEMHOH CKOPOCTHIO 
2000. KapOonwsibubie coequHeHUA, OOpasyrioujweca Mp peakWMu, OMpekesAMHCh ih 
c MoMOuIbIO 2,4-7HHUTPOdeHHITHApasoHOB WH THTPOBaHHeM THAPOKCHaMHMHOM. 
OmpefesieHve akpOJleHHa MpOBOAMOCb paspaOoTaHHbIM HaMH CieKTpodorTomer- 
PHYeCKHM MeTOJIOM C NOMOLIbIO YIbTPa*HOJIeTOBLIX CHCKTPOB NOPIOMEHHA BOT 
HbIX PaCTBOPOB KapOOHMJIbHbIX COeqMHeHHH. Da3pi, oOOpas0BaBlMecaA B PesydJb- 
Tare peaKIMM, aHa/IM3MPOBa/IMCb Ha almapaTe BTH. Yraexucapiit ra3 ompeyensa- 
CA B OTJebHOH mpoOe OapHTOBbIM MeTOJOM. Katasusatop cocraBa 1,5% CuO, 
Ha KapOuye KpeMHUA TOTOBHJICA TO MeTORy, ONMCaHHOMY paHee C): 

Hssectuo (*), urO Mp H3yYeHHH peakUHli OKMCMeHUA YACTO ObIBaeT TPyYHO 
NOOUTHCA BOCIPOWSBOMUMBIX Pe3YJIbTATOB 3-34 HECTAOWJIbHOCTM KaTasIM3aTopa. 
B cilyuae OKUCJICHHA MpONMJIeHa B AKPOJIEHH 3TO OOCTOATEIBCTBO OCOOCHHO BaxkK- 
HO YUHTbIBaTb, TAK KaK CeJIEKTHBHOe TeYeHHe PeakUHH OGecMeyMBaeTCA 3]eCb 
3aKHCbIO MeJM, MeTacTaOHbHOH MpH 350°. Tlostomy uTo6ni MO6UTHeA BOcMpoHs- 
BOJMMOCTH PesyJIbTATOB yepe3 KaTausaTOp, JO OTOOpa Mmpo6 Ha aHaJIH3, B Te- 
yeHHe yaca MpolycKaslacb ra30BaH CMeCb OMpeeIeHHOTO cocTaBa, Mocse uero} 
OObIyHO TemMepaTypa B 30HE KaTaJIM3aTOpa CTaHOBUNaCb MOCTOAHHOH. ITY one- 
PallHIO MbI YCJIOBHO HasBaJi «TPCHHPOBKOHM» KaTaMsaTopa. 

B HeKOTOpHIX ClyuaiX IPH «TPpeHHpOBKe» Ha KaTaMM3aTOP NOJaBaslacb CMeCb 
ra30B J{pyroro cocTaBa, 4¥eM B TeyeHHe OMNbITa. 

PesyJIbTaTbl SKCMePHMeHTOB, MpelcTaBeHHEIe B Ta6vl. 1, MoKa3au, 4TO 
YMeHbIUeHHe KOHICHTPawMH KHCIOPONa B OKUCAAeMOl ras0BOH cMecH cmoco6-4 
CTBYeT YBeJIMYCHHIO BbIXOJa KaPOOHMJIbHbIX COeMHHeEHHM (paccuwTaHHOrO M0’ 
KUCJIOpOAy), HO MpH 9TOM YyMeHbilaeTcH cTaOvbHOcTh KaTamM3aTopa. Tak, 
HampuMep, MpH OTHOWeHHH MponmuseHa K KucMOpoAy 13: 1 (mo O6bemy), Mocme 
MpONyckaHWA ra3s0B Haj, KaTasIM3aTOPOM B TeveHHe Tpex waCcOB BbIXON Majaer 
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2,9 pasa. SameueHO, 4TO H3MeHeHHe COOTHOMIEHUA Ta30B B CTOPOHYy yBeHye- 
MA KOHICHTpallMW KMCOpOya (HaNpuMep Mp «TpeHupoBKe» KaTalM3aTopa Ha 
MecH IIpONMJIeH : KMcOpol = 6: 1), BoccTaHaBJMBaeT aKTHBHOCTb KaTaJiH- 
aTopa. 


TaOauua 14 


PesyJbTaTbl OKHCeHHA MponHieHa Ha KaTatusaTopom 1,5% CuO na KapOnje KpeMHUA 
IPH pa3JMYHbIX KOHWEHTpalMAX MpONnWieHa HU KuCJOpOAa B HCXOMHOL Tas0Bol cmecu 


BbIxoq KapOOHHAbHbIX 


Coctas ra30B peakuun, % 
coeqHHeHH, % peaniten 


O6beM Kap6o- 


OrtnHowenne C;H, : O, HHVJIBHBIX 


Rup OO REMY) Ha Mponytyen- | Ha nponyuyen Macaca 
- - r 
nbiii Sad ain Bale fiponaer COz Oz CoH, co 
| 
Al PDS) 6,2 2d2K0) — Wer) | a= 0,0 
OR 23,4 4,8 197,0 3,4 | 8,0 | 88,6] 0,0 
gal 2950 Ae 173,0 Bay | 2-8. || Cay al | O-0 
Tea cds 28,1 3,8 151 ,0 ey || ena | Ca AO.C 
Oe 32,4 3,3 ABR O) 22, ao" aon OO 
Hevea 33), 2,6 104,0 Ao] B22" | O6S4a i eOL.O 
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(,Tpesuposka‘ KaTaun- 
3aTOopa Ha  CMeCH 


6:1) | 
S01 40,6 3,1 126,0 2 OP 1 4 79) 296. eer OnO 
(,Tpenuposka* kaTa- 


ausatopa 6:1) 
30h 48,8 1,6 65,8 OFS TOON 1 99E 28 IO 
(mocse 2 yac. pa6orTsl) 
30:4 38,9 ft As o1,3 ORG OF OMe OIeZs Ee OnO 
(mocne 3 uac. padorTEl) 
30:4 30,6 1,0 39,8 0,6 | 0,0 | 99,4} 9,0 
(mocme 5 uac. pa6orsl) 18,7 0,6 25,0 On|) Westy Wp teS) Wh OL 


Bouiee ycTOHUMBbIM BLIXO] KapOOHHJIbHbIX COCAMHEHHHM MOMyuaeTca Mp OKHC- 
JIGHHM Ta3s0BOH CMeCH C OTHOWIeHHeM MponuieHa K KHcIOposy 10 : 1 HM MeHbule. 
IIpu 3TOM BbIXO KapOOHHJIbHbIX COCAHHEHHL KoMeOeTCA OT 25,5 No 32,4%, 
acbem — or 104 fo 252 r/ KaTamMsaTopa B uac. KaTasu3aTop Ip 3TOM Mmpopa- 
6oTal 6e3 pereHepaluu 78 uac. 

AnasIu3 CHeKTpocbOTOMeTPpHYeCKHM MeETOJOM MOKa3aJl, YTO KapOOHHbHBIe 
coequHenua Ha 60—70% cocTosT u3 akposlenHa. JA Oouee NeTambHOrO uccuJe- 
ROBaHHA %KUAKHe MpOAYKTh! peaKUMH ObWIH CKOHJCHCHPOBaHbI HM Mocse OTTOHKH 
fponuiena rpy6o pasorHaubl 43 KoOb1 MasopcKoro. BolyeeHbl PpakiMy, BbI- 
KMMaioujue mpu 720 MM PT. CT. B CJeMyIOUMX Mpefemtax: 


Bpixon, Bec. % 


I dpaxuna 33—49° 8,0 
II »  49—50° 70,0 
eae 50—68 , 5° 4,2 
OctaToK Bplle 68,5° He 


Tlorepu 


Tipu uccreqopaHuu CieKTpOc:pOTOMeTPHYeCKHM MeTOJOM YCTaHOBJIeHO, 4TO 
I (bpakuusa cocTouT B OCHOBHOM H3 akposenHa (80%), BOI H Cie2OB alleToua u 
popmanbgeruga. II @pakuuA, Kak 9TO BUAHO 3 puc. |, mpescraBneT cooon 
akpomenH. II] pakunaA comepxKHT akpoeHH HM Apyrue Govlee BbICOKOKHMAMHe 
KapOOHMJIbHble CoeAHHeEHUA. H3-3a MaJIbIX KOMMYCCTB STON pak ee He yja- 
MOCb JleTaJIbHO UcceqoBaTb. OAHakO MpH NepekpucTamiMsaluu 2,4-2MHuTpo- 
beHHJITHApasoHos, Nomyyenubix us II] dppakuwn, yLanocb BbIAeMTh HeOOsbUO0e 


> JLAH, rt. 117, Ne 6 1004 


KOMMUCCTBO O3a30HOB (KayeCTBeHHad peaKIMA CO CITMpTOBOH ULes104bIO), yTC 
rOBOpUT O HamMuMM MeTHATAMOKCaIA. OcTaToK mpefcTaBineT coOoH, NO-BUAM 


(8 ie 


250 500 G50 370 pe 

Puc. 1. Kpuppie moriomjeHuad B yJIbTpaduovero- 

Bol OO6acTH. / — KpuBad NMOrmonjeHHA BeLle- 

CTBA, BbIJeJICHHOrO IpH OKHCIeEHHH MpomMsena 

(ppaxuna Il), 2— xpuBas NormomexnuaA yMCcTOrO 
akpovleHHa 


KaTaJIHMTMYeCCKOM OKHCJICHHH MNPpOmHJIeHa TOBOPHT O TOM, 
MOXxXHO HCHOJIb3OBaTb HE TOJIbBKO AIH CHHTe3a AKPOJICHHa, HO WH AIA MOyye 


HUA APYFAX MpOMyKTOB. 


WuctutytT xuMun 


Boctouno-Cuo6upckoro dusnasa Akajzemun HayK CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


'C. A. Banaapga,l.ne @nun44s gp., 4 Mexjzynapognblii nepranoit Kourpeccy 
ails A. Mvalp rom He. (Gr oe Porrinenc 1 rire ee 
3H. UW. Tonosa, E.E.Bepme.b, Mss. Bocrounix bumnanor 
4A. Orzechowski, 


>A. ®. Jy koBuUKOB, COopn. Mpo6nempl oKucneHHa yrae 


5, M., 1956, crp. 181. 
PKOX, 26, 1368 (1956). 
ARE CECR IIe Naz 11957) 
J. Chem., 32, 388 (1954). 

Bogopofos, M., 1954, crp. 78. 
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MOMY, MOJIMMepbl akpOsleHHa H Me: 
THJITIMOKCaA. 

VUccneqopaHua dpakuui NoprBep- 
qumu yauupe C. 3. PoruucKxoro ¢ 
coTp. (?) 0 BBICOKOCeJIEKTHBHOM JleHcr- 
BUM MeJHOTO KaTaJIM3aTOpa IIpu OKUC: 
JIGHHH Ha HUM pomnuena. MHrepec:- 
HbIM (PaKTOPOM ABIAeTCH HaJIM4He FE 
NpOAykKTax OKMCJICHMA NpOMMleHa Me: 
THJITIMOKCaIA.CieLyeT OTMETHTS, 4TC 
pH MponycKaHHu akpovlenHa pH 350: 
Hajl H3y4aeMbIM KaTaJlH3aTOPOM He M0: 
wlyyeHoO JMoKcucoeqHHeHHH §(OTpHIa- 
TelbHad Wpoba Ha 03a30HBbI). ITO Fro- 
BOPHT O TOM, YTO MCTHJIFIMOKCaJb He 
ABJIAeCTCA IpORyYKTOM IpAMOLO OKHC: 
JIGHHA akpoweHHa, a OOpasyercaA EF 
mpolecce OKHCJICEHUA Nponusena. OG: 
pa30BaHHenupoBuHorpaduoro A PIM 
I[CPHHOBOLO aJIberuoB OnWIO yCTaHo: 
paeHo M. B. Hetmanomu ©. A. Jly- 
KOBHHKOBBbIM (°) IPH XOOTHOMIAaMeH- 
HOM OKHCJICHHH NponuseHa. OOpas3o- 
BaHHe OJHOFO H3 STHX MpOAYKTOB IpH 
yTO 3TOT Mpoltecc 


Iloctynua0 
9 VIII 1957 


I 


.Tpeuyuesa 


K. E. McCormack, Canadé 


Joxnagn Akagemun nayx CCCP 
1957. Tom 117, Ne 6 


XHMH 


O. A. PEYTOB u Y AH-WEH 


W30TOMNHbIM OBMEH HEKOTOPbIX PTYTHOOPFAHHYECKUX COJIEM 
C METAJIJINYECKOM PTYTbIO, MEUEHHONM Bg 293 


(ITpedcmaeaeno axademuxom A. H. Hecmesnceoim 26 X 1957) 


B xoe H3yyeHHA CMOCOOHOCTH pa3JIMUHbIX THNOB MeTalJOOpraHHyecKkUx 
coeMHeHH K H30TOMHOMY OOmexHy (!, *) MbI HallluIH, 4YTO %-MepKypHpoBaHuHble 


OKCOCOCJIMHCHHA B MATKYX YCJIOBHAX PeaTHPytoT C MeTaJIJIHN4ecKOn PTYTbIO, Me- 


YeHHOH paMOakTHBHbIM H30TONOM Hg ?°3, 


R—Hg—X+Hg~R—Hg—X+Hg. 


Hamu u3yyeHo B3aMMOJeCHCTBHe MeTaJIMYeCKOH PTYTH C &-OpOMMepKYPIMK- 


 JlOTeKCAHOHOM, 3THJIOBbIM 3(PHPOM «-OpoMMepKypdeHHJyKCYCHOH KUHCJOTHI, 


[-MeHTHJIOBbIM 3*—PHPOM %&-OpoMMepKyPdeHH yKCyCHOH KUCJIOTHI, 3-6poMMepKyp-3- 
OeH3HJIKaMapon, 3-OpomMMepkypKamdapou,  1-xlopMepkypKam@eHHJIOHOM, 
a Tak>Ke c 2-6poMMepkypKamdaHoM HU H-OyTHJIMepKypOpoMHJoM. 

B3aumojlelctBve PTYTHOOPraHHyecKUX Cosel C MeTaJIJIH4eCKOH PTyTbIO OCy- 
LLECTBJIAJIOCb B OMMHAKOBBIX YCIOBHAX. Bee peakUHH MpoOBeeHbl B OHO HU TO Ke 
KoN6e, CHaOXKeHHOM OOPaTHbIM XOJIOMM/IbHHKOM, MMMeTKOH WIA OTOOpa mpo6 u 
MelwalkKou Butta Ha 2500 + 200 06/muy. KonueHxtpalHu pryTHoopraHMyuecKux 
coeMHeHHH BO BCex clyyaAdx ObIH 0,015 Mou/1; pryTb OpadlacbB OOIbINOM rpaMM- 
9KBUBaJICHTHOM M30bITKe (66-KpaTHbIM HH 132-KpaTHbIH). Peakuuu npoBogu- 
JIMCb B TepMOCTaTHpOBaHHOH cucTeMe. B KayecTBe pacTBOpHTeIA MpHMeHAICA 
aOcOJIOTHbIA GeH301. JIuub B cilyyae 3-OpoMMepKypKaMapbl IpHUvIocb mpH- 
MCHHTb JJMOKCaH, TaK KaK BeUIeCTBO B Ge€H307I€ NpaKTHYeCKH HepacTBOpuMoO. 

Uepes ompeyeseHHble MpOMexKYTKH BPeMeHH W3 peaKIWMOHHOH cCMeCH OTOH- 
palMcb MpoObl WIA OMpeyeeHHA PpaMOaKkTHBHOCTH PTYTHOOPraHHyecKkHx coe- 
qunenui. Bmecre c mpo6olt Bcerga MpOWCXOAM 3aXBaT KOJJIOMAHOH MeTasn4e- 
CKOM PTYTH, OT KOTOPOH mpoOa ocBoOoxalacb IpomycKaHWeM yepes xpomaTo- 
rpaduyecky!o KOJIOHKY C OKHCbIO asiomuHHA. Tlocae aToro pacTBop pTyTHoop- 
raHwyueckoro COeAMHEHHA yapuBaJica Jocyxa Mos crpyeli cyxoro Bo3lyxa, a Be- 
WeCTBO KPHCTaJIIM30BaIOCb H3 NMOAXOMAMErO PacTBOpHTeIA MO MOCTHXKeHHA 
JMTepaTypHOH TOUKH MaBJIeHHA WH MOCTOAHHOM pafMoakTHBHOcTH. Ms3mepe- 
HMA PpalMOaKTHBHOCTH PTYTHOOPraHHyeCKUX COeAMHEHHH MpPOBOAMJINCb Ha ycta- 
HoBKe b-2 c NOMOLIbIO TOPYOBLIX cueTuHKOB MCT-17 um y-cuetunKoB MC-4 Ta- 
KAM 2Ke IlyTeM, KaK OMHCaHO HaMH pauee (°). 

CnetuaIbHbIMH OMbITaMH ObIIO MOKA3aHO, YTO, HECMOTPA Ha TO, YTO peakKLUA 
ABJIACTCA TETEPOFEHHOH, BOCMPOH3BOAMMOCTb Pe3YJIbTaTOB BIIOHE yMOBsMeTBO- 
puteibHa. PacxoxkKJeHuA MexKLy pesyJIbTaTaMH OJMHAKOBHIX OMIbITOB, MpoBeeH- 
HbIX B pa3Hoe BpeMaA, He mpeBbiiaroT 10%. 

B ta61. 1 cBeqeHbI pesyJIbTAaTbI HalWMX ONbITOB 10 H3OTOMHOMY OOMeHY pa3- 
JIMUHBIX PTYTHOOPFaHHyeCKHX CoseH C MeTasJIHYeCKOH pTyTHIO, MeyeHHOH Hg?°?. 
V3 Ta6MUbI BAO, YTO PeaKUHOHHAA CHOCOOHOCTh %-MePKyPHPOBaHHbIX OKCO- 
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CoeHHeEHHH MO OTHOIUeCHHIO K MeTaJIJIH4eCKOU PTYTH YMeHbillaeTcA B MOCIeTO- | 
BaTeJIbHOCTH: 


> CsH;-CH—COOC,H, > CoH CH COOC oles > 


HgBr HgBr HgBr 
0 O 
= CH,C,Hs > ? 
HgBr fe) 
HgBr g HeCl 


5S 


OctTaBJIAA 3a COOOH MpaBO BEPHYTbCA K MOAPOOHOMY aHaJIM3y 3TUX PesyJIb- II 
TATOB, OTMETHM, YTO PeaKIMOHHY10 CIOCOOHOCTh yKa3aHHbIX PTYTHOOPraHHyecKHX Hf 
coulefi MO OTHOILEHHIO K MeTaJJIMYeCKOM PTYTH ONpPeseAeT HE TOJIbKO SJIEKTPOH- 
HbIli XapakTep pauKaJIOB MpH aTOMe yrviepoda, CBA3AHHOM C PTYTbIO, HO H, fF 
O6e3yCJIOBHO, B pAye CulyuaeB, MpocTpaHcTBeHHbIe dbakTopbl. MMeHHO NO9STOMY, ff 
BeEPOATHO, /-MeCHTHJIOBbIi 2(PHP %-OpOMMepK ypcbeHHJI YKCYCHOH KHCJIOTHI pearupyer Fi 
MeJJIeHHee, YEM COOTBETCTBYIOWIMH STHIOBbIN apup. C Apyrou cTOpoHbl, mpHu 
CpaBHeHHH PpeaKIWHOHHOM CMOcOOHOCTH a*HpoB «-6pomMMepKypdeHHJyKcyCcHOH 


KUCJOTbI H H-MpOnHJOBOrO appa %-XJIOPMePKyPYyKCyCHOH KHCJOTHI (He pearH- ff 
pyet c Hg?°? npu 23°) 


, ) 
C.Hs — CH COOGHE C,H, ==CH Coo. Fi. 


Ya 
= | > CIHg — CH, — C — OC3H, 
HgBr HgBr 


BHHO, YTO aKTHBUPyrousjee BIIMAHHe (PeHHJIbHOTO pawuKalla MmpeBamupyeT Haz | 
CTePHYeCKHMM 3aTPYAHEHHAMH, HM CO3aBaeMbIMH. 

]-XnopMepkypKaM@eHHJIOH, MOJOOHO 2-OpoMMepKypKamdaHy HU A-6yTHII- 
MePKYPOpOMHAY, KOTOPble He ABJIAIOTCA &-MEPKYPHPOBaHHbIMH MPOH3BOAHbIMU 
OKCOCOeCJMHeHHH, He pearupyeT Cc MeTaJJIMYeCKOH PTYTbIO JaxKe IPH HarpeBaHHH 
qo 100° B revenue 40 vac. Bowbiiad HHeEpTHOCTb aToMa PTYTH B 1-xIopMepKypKam- } 
cbeHHIoHe, HaOl0aemad WM BO MHOrHX APyrHX peakIHAX 3aMeleHHA, MOKa He 
HaXxOJUT YOBJIETBOPHTebHOrO OObACHeHHA. HaliqeHHad HaMM peakUMA H30- 
TOMHOTO OOMeHA, MO-BHJHMOMY, ABJIAeCTCA TOMOJIHTHUeCKOH. 

Tak Kak IIPH H3yY¥eCHHH HEKOTOPHIX peakIMH CHMMeTPH3allHu PTYTHOOpraHH- 
yeckHx coveH (*, “) ycraHoBeHO, 4YTO CHMMeTpH3yloulNi arent (NH3, KJ) He 


atakyeT Mouekysbl R — HgX, a cpaspipaet Movekybl HgX2, o6paszyiouuecs 
B pe3yJbTaTe OOpaTHMoM peakUHUu 


2R — HgX @ R—Hg—R-+ HeXz, 


TO €CTCCTBEHHO BBIACHHTb, HE HrpaeT JIM PaBHOBeCHe TakOro powa onpeyeisa- 
IOWLYIO POJIb B HaLUeM Cyyyae. 


JleHicTBHTe/IbHO, MO2KHO MIpeACTaBUTb CeLYIOUMH MexaHH3M paccmaTpHBae- 
MOH peaKIUMH H3OTONHOFO O6MeHa: 


2R — HgX  R—Hg—R + Hex, (ay 
HgXs + Hg = HgX. + He (6) 
R—Hg—R + HigXs 7 R — AigX + R—HgX (3) 


OHako Takoll CXeme IpOTHBOpeyaT [Ba SKCHeEPHMeHTAaMbHBIX cpakta. Tepsprit 
M3 HUX 3aKJIIOYaeTCA B TOM, YTO HEKOTOPble PTYTHOOPraHHyecKHe COMM pearH- 
Py!OT C MeTaJIJIMYeCKOH PTYTbIO B Oowlee MATKHX YCJIOBUAX, 4eM C ramnOuAHON 


pryTbio. Tak, HampuMep, sTHOBbI sup «-6pomMepkypdenuyKcycHolt KUCc- 
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Ta6Oauna Tf 


Pesy.1bTaTbI H3OTOMHOTO OGmeHa PTYTHOOPraHH4ecKHX cove C MeTaHUeCKOH pTyTbIO 


IIpowest O6MeHa B TeYeHHE pasnHyHOrO BpemMeHH 


Popmyna pTryTHooprannyeckoro 


isvi 
& . = Fs - ° 5) 5 5 
coequHeHua 3 s S % s s S S S S 3 8 
2 = r) So So 
Puls he caNat lstiiiecs sh paniiecaiecell Siete a 
: | 
eK sl ae I CS¥E all MAS ein WLS ad Nee fare Ife pe | elle 
HgBr 
IS OR SM TCI LH Rp CS em ee! een aT |e 
HgBr 
CgHs—CH—COOC oH 
oF roltya UIT OF EPEAT E UMMAGH Nhe We eces, teVA [ees Pree dh nt IP ae 
HgBr 
O 
H,CeHy Viel sce — | 39 | — |; — 
HgBr 


HgCl 
re Tienes tes eh) CS ETP aig 
CH,CH,CH,CH,—HgBr 8 —|—|]—!_.0 


IIpumeuaunua. 1. Bo Bcex onbiTax KOHUeCHTpallua pTyTHOOpraHMyeckoro coe AHHeHHA 
coctapsana 0,015 mon/a. B onpitax NeNe 1—3 6panacb pTyTb B 66-KpaTHOM, B onbITax 4—8 
B 132-KpaTHOM u30bITKe. B KauecTBe pacTBopuTeaa B onbite Ne 5 nNpHMeHsAJICA JMOKCaH, BO 
BCeX OCTAJIbHbIX OMbITax — 6eH30. Onbitpr NeNe 1—6 mpoBogusnch mpu 23°, onpitst NeNe 7 
u 8 npn 80°. 

2. Bo Bcex cnyyaaix B TaOHUe yKa3aH MpOWeHT OOMeHa OT paBHOBecHOro. 


JIOThI JIerKO pearupyeT B GeH30u1e Ha xoslozy c Hg, HO He pearupyerT B 9THX yCuO- 


BHAX C HeBry. 

Bropouw dakT 3aK10uaeTCA B TOM, 4TO BO BC€X H3yYeCHHBIX HaMM ClyyaAx 
He OOHapyKeHO OOpa30BaHHA HW CleJOB MOHOraouAHOH pryTH. A Mex Tem, 
eCIM Obl PeaKUMA MpoTeKasla yepe3 paBHoBecHe (a), TO HEKOTOPOe KOIMYeCTBO 
MOHOraJIOHAHOH PTyTH (HapAyy C CHMMeTPHYHbIM PTYTHOOPraHHyeCKHM CcoesH- 
He€HHeM) HeH36e2KHO NO yualOCcb Obl 3a CueT PeaKIHU: 


Hg + HgX2— HgoXe. 


Takum o6pa3oM, paccMaTpHBaeMad peaklMA HZOTONHOTO OOMeHAa MpoTeKkaeT 

He yepe3 CTaqMIo paBHOBecusA (a), a MeTaJJIM4eCKad PTYTb HeENOcpeACTBEHHO pea- 
rupyer c pryTHooprannyeckol combi R — HgX. t 

XoOTA peaKUMA ABIAeTCA, BEPOATHO, TOMOJIMTHYECKON, OHA BPAY JIM Mpote- 

KaeT yepe3 CTaMMI0 BOSHUKHOBeEHHA CBOOOAHBIX pawukKasoB. M30TronHbiit oOmMeH 
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IIpOTeKaeT Ha XOJIOJLy B TAKUX MATKHX YCOBHAX, B KAKHX HUKOMa He KOHCTATH- 
poBalocb pacnajla pryTHoopraHHyecKHx coeqMHeHHH Cc OOpasoBaHHeM CBOOOL- 
HbIX PaHKaJOB. 
IIpoTuB o6pa30BaHHA CBOOOAHBIX PpalMKaJIOB, KaK KHHeTHY€CKH He3aBHCH- 
MBIX YaCTHIL, CBHJe€TeEJIbCTBYe€T Tak2Ke TO, UTO H30TOMHbIM OOMeH IpoTekaeT Ci 
COXpaHeHHeM CTepeOXHMHyeCKOH KOH*Urypaluu y YIrviepOMHOrO aTOMa, CBA- 
3aHHOFO C ATOMOM PTYTH. OTOT (akT Obl yCTaHOBJIeH HaMH Ha mpumepe Ha- 
cTepeoMepHbIxX /-M€HTHJIOBbIX S(PUPOB &-6PpOMMepKYPeHHYKCYCHOH KHCJIOTHI, 
Takxke Ha MpHMepe WHc- HW TpaHC-2-MeTOKCHUHK JIOPeKCHJI-MepK YPX JIOPH OB. 


MockosckHl rocyapCTBeHHbI YHHBepCHTeT Ilocrynuao 
um. M. B. Jlomonocosa 24 X 1957 


UMTHPOBAHHAA JIMTEPATYPA 


10.:A.Peyros, F.M.OctranayK, Y Aw-Wek, To AsiCasomaies 
Il. Kuoaab, Tp. Bcecowsy. HaywHo-TexHHyecKOl KOHepeHIHH NO MPHMeHEHHIO paHOaKkTUB- 
HbIX H CTAOHJIbHbIX H3OTOMOB HM H3yYeHH B HapOAHOM xo3alicTBe u HayKe, M37. AH CCCP, 
1957.2 O. A. Peytos, lr. M. Octanuyk, JAH, 117, Ne6 (1957). *% O. A. Peytos, 
MW. W. Benenxaa, P. E. Mapyanetmpuau, AH, _ 116, 4 (1957— 
4FOC. Whitmore, R.JeSio batzka, Jn Amy Chemasocsn55; sul sadi9aoir 
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Hornayn Akagemunu wayx CCCP 
1957. Tom 117, Ne 6 


XHMHA 


Axajemuk A. B. TOMUMEB uv ©. M. MAMEJIAJIMEB 


/TOJIYYEHHE KCHJIOJIOB JEAJIKHJIMPOBAHHEM HU COMP S)KEHHbIM 
AJIKHJIMPOBAHHEM APOMATHUECKUX YIJIEBOJOPOOB 
B NPHCYTCTBUM CHHTETHYUECKHX AJIKOMOCHJINK ATOB 


- 


B npempizynyel padore (+) Obimu cooOmeHbl pesybTaTb! HaWIMX 9KCMepHMeH- 
TaJIbHbIX HCCIeOBaHHi NO CHHTe3y KCHJIOJIOB JeasIKHMMpOBaHveM MOMMeTHA- 
OeH3OJIOB WH aIKMJIMPpOBaHHeM TOJYyONa Hal alioMocusMKaTaMM. CoubBeHT KOK- 
cora30BOroO MpOH3BOACTBa OTMMuaeTCA BbICOKHM COepxKaHveM NOMMaIKMI- 
apOMaTHYeCKHX COCAMHEHHMU, MU paspaOoTKa palMOHabHOrO MeTOJa MpeBparie- 
HMA UX B IWCHHbIC HUSKOMOJIEKYJIAPHble apoMaTHyecKHe yrweBOJOpose mper- 
cTaBsIdeT TpakTHyecKHH HHTepec. 

B HacTOALIeEM COOOLICHHH IIPHBOAATCA OCHOBHbIe JaHHble mpowecca KaTaJu- 
THYECKOH MepepaooTKH CMeCH COJIbBEHTAa C TOYOJIOM Hajl CHHTETHYCCKUMH aJIIO- 
MOCHJIMKaTaMH. COJIbBeHT, MIPeCTaBIAIOMUH Cobo B 
OCHOBHOM CME€Cb NOJIHaJIKUIOeH30JIOB, CONep Kal TaK- 
»%Ke H€KOTOPOe KOMYeCTBO KCHIONOB HM upumecef 4H. xun., 149° 


449° 160° 2,84 
TOJIYOJa. M3 Hero BbIJeJlIeHa (ppakuna, BbIKHNaroulan 160-—165° 20,15 


MpakwHOHABI coctaB, % 


Bblue 150°, KOTOpad 3aTeM ObluIa HCHOMb30BaHa B 165—175° 50°51 
SKCNePHMeHTaIbHOH. padote. TlomyyeHHad Takum 175—185° Oez 
06pa30M MOIMaJIKHJapoMaTHyecKkad (PpakUMA COMbBEH- 185—195° 9,75 
Ta BbIKHMada B mpesesax 149—195°. XapaktTepucruka 

‘ oa ; Be ; OcraTok a) 
COJIbBeHTa culenyioujad: d*? 0,8818; 1% 1,5009; ioiebe 2.8 


HomHoe uncso 20,3; M 123; cynpcdupyemoctp 100%. 

OcHOBHOe KOJIMYeCTBO NOMyYeHHOrO MpokyKta (oKoO 73%) mpewcTaBsAeT 
pakuua 160—175°, KoTopas cocTouT, rlaBHbIM O6pa30M, H3 CMecH NceBOKy- 
Mola H Me3HTMIeHa. HeckobKO MOBbIMIeHHOe HOAHOe YMCO OOYCOBeHO Ha- 
JIMYMEM B MpPOAyKTe HEOOIbUIOTO KOMUeECTBA MPOH3BOAHBIX CTHPOJla H HHJeHa. 
B KayecTBe BTOPOrO KOMMOHEeHTA ObIJI HCMOJIb30BaH ITAJIOHHDIM TOYO, MpeAeJbl 
KuneHud 109—111°, d 0,8675, n% 1,4966, cyabdupyemocTb 100% , 6pomHoe 
qucio 0,2. OcHOBHadA YaCTb OMbITOB MpPOBOMMIacb Ha Ja6OpaTOpHOH ycTaHOBKe 
IpOTOYHOrO peakTopa MO aBseHHeM. CxeMa H OMMCaHHe STOM yCTaHOBKH Ob 
OmyO6IMKOBaHLI pauee (*). 

IIpH aTMocdepHoM JlaBJIeCHHH OTJCJIbHbIe OMbITHI MPOBOAMJIMCb B CTCKJIAHHOM 
peakTope M3 MMpekca C KMMANMM CJIOeM MUKpOocdepHyeckoro A MbIIeBHAHOTO 
aJIOMOCHJIMKaTHOTO KaTalusaTopa. Takan CHCTeMa OKa3aJlacb BeCbMa ylOOHOH 
IW BeCHHA KCMEPUMeHTaJIbHbIX paOOT HM NOSBOJIAIa HEMOCpeCTBeEHHO HaGuJII0- 
Jab 3a XOJOM Mpollecca B CTeKIe HW C OOJbINOM TOUHOCTHIO MPOH3BOAUTb H3Me- 
peHHve OCHOBHBIX MapaMeTpoB Mpomecca. QieKTpoHarpeB peakTopa MpOusBoANI- 
CA IPH MOMOMM HaMOTaHHOH Ha HerO HAXPOMOBOM MpOBOJIOKM. BbIxoy Ha 3a- 
JlaHHbI pexKuM TemMepaTypbl JocTurasica B TeyeHHe 10—15 muH. Ha Bc10 BBI- 
COTY KHMAUerO COA B peakTOPe YCTaHaBJMBAaOCh MOCTOAHCTBO TeMMepaTypbI 
B mpefemax KoueOaHHi He Ooslee ++ 1,0°. PexomeHayemasa cuctema Jla6opartop- 
Horo peakTopa (puc. 1) oTaMuaeTcA OoMbIUMM YyOOCTBOM M YCIeWIHO MOxKeT 
ObITb UCNOMb30BaHa JIA UCCMeEOBaHHH B WIHMpOKHX MHTepBalax TemMeparyp. 

Co. cMeCbiO COJIbBeHTa C TOJIYOJIOM, TIPH HX BeCOBOM CooTHOIWeHHH | : 2, 
OblIM MpoBeseHbl onbiTEl. Msyuaocb BJIMAHHe WaBMeHHA, CKOPOCTH, TeMIepa- 
TYPbI MU MpOMOMKUTEALHOCTH WUKMa PeaKIMH UM ObwIM ONpedeMeHbI ONTHMAIbHbIC 
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lapaMeTpbl KCHJIOMbHOTO pexkumMa mpouecca. IIpu TemMepaTypax HWxKe 350/¢ 
HaG/l0LaOCb JIMUIb HeOombWOe OOpasoBaHHe KcHON0B. Toyo He NpHHuMa 


60u/IbIUOe CHHXKeHHE CFO KOJIMUCCTBA. 
Taoaunad 


XapakTepucTuKa MpOAyKTOB KaTaMTHYeCKOH NepepaOOTKH CMECH COJIbBeHTa KOKCOra3OBOP | 
MpOH3BOACTBa C TOJIYOJIOM 


Katanu3satT 
Leen e ee ET aT a, 
Cuipbe (Bec. OTH. napa. 1 aTm., Temn. 480°, | taba. 15 aTm., Temn. 480% 
COJIBBeHTa K ToMyoNy 1:2)! “o6memu. cKopocTb 0,5: 1 oOObeMH. cKopocTb 0,5: 1/8 
XapakTepHcTHKa (onbit 74) (onbit 63) 
nposyKta 
BbIXO aK- 20 BHIXOX dpak- 20 BbIXOZ dpak- 20 
tee % i) HH, Bec. % Up, IHH, Bec. % Up 
H. xun., °C 104,0 66,0 45,0 
0 1s as se, = 
Aas = a 0,20 1, 4509 0,85 41,4868 
76—78 — — 0,10 — Ook 1, 4849 
78 83 ae S 1,50 41,4957 6,94 4, 4982 
83—88 — = 0,28 41,5001 0,28 1, 4981 
88—103 —_— = 0,71 1,4963 0,80 41,4966 
103—108 0,45 1,4962 0,35 1,4969 0,47 1,4964 
108—113 64,88 1,4970 63,08 4.4972 48,74 1,4964 
113—118 0,13 1, 4928 0,22 1,4947 0,27 1, 4965. 
118—125 0,20 1,4912 0,22 1,4948 0,40 41,4954 
125—136 0,23 1, 4898 0,72 1,4956 4,419 1,4958 
136—144 0,22 1, 4882 9,37 1,4965 26,92 1,4984 
144149 0,20 1,4868 0,56 1,4971 0,64 1,5044 
149—160 1,59 1,4873 1,10 1,4921 1,35 41,4969 
160—165 5,03 1, 4924 4599 1,4919 B50 1,495 
165—175 20,29 1, 4988 12,49 1,4979 4,05 1,4992 
175—185 2,32 41,5008 1,49 1,4959 0,89 41,4998 
185—200 1,99 1,4970 — - 0,37 41,5019 
K. wxun., °C 194,5 185,0 190,0 
O6uut BEIxon, Bec. % 97,53 94,38 97,83 
OctaTok, Bec. % 1,90 4,20 2,04 
Notepy, Bec. % 0,57 1,42 0,16 
ae 0, 8689 0,8670 0,8675 
oy 1, 4981 1,4988 1,4994 
Hoguoe uucsio Tali 3,6 2,5 
Cy nbiupyemocthb, % 100 100 100: 
Tp. xHM. cocTaB, Bec.% 
Henpeyenpupie 3,8 1,8 4,5 
Apomatuyeckue 96,2 98,2 98,5 
Hadtenbi+ napadunpl = a= = 
MatepHanbuH. GOamauc, 
BEG nd, 
KatTanusat = 94,5 87,8 
Koxe — 1,8 4,8 
Tas ae 1,2 4,2 
llorepu = 2,5 3,2 


Taosmuma 2 


XapakTepHcTHKa OCHOBHBIX apomMaTHYyecKuX paki 
SE ET EAE NS EPS SLT IS ee 


rat . | Kata- | Katra- . | Kara- | Kata- 
XapaktTepucruKa eae musat | qusat XapakrTepucTuka pe mu3at | wu3aT 
npoxyKta onbita | onpita nposxyKta omzita | onpita 
cMecb Th a cCMeCb 7h 34 
PpaKkuyuan 78—83° 20 
Duron, Bec. % = 4,50 6,94 oP 41,4970 | 41,4972] 41,4964 
d - 0,8736] 0,8739|| CYbbupyemocts, % | 409 100 | 100 
4 ’ ’ 
ni) — | 41,4957] 41,4982 ca oho nita eibtieaaed 
’ Ppakuua 136—144° 
Cynbdupyemoctn, % — = 100 
Bpomuoe uncsio . = = 0,32 EEO Bees 0,22 9,37 | 26,92 
Ppakuua 108—113° an a= Miia eis 
me ta B Bec. % 64,88 63,08 | 48,74 itr 1, 4882 1,4975} 41,4984 
dj, 0,8653 | 0,8666) 0,8668]) Cytbbupyemoctn, % | _ 100 | 100 


Bpomuoe yHcy10 = 0,16 0,08 
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IIpH temneparypax 450—480° HaOmoganocb Ooulee 3HauNTebHOe JeanKu- 
MpOBaHHe MCXOJHbIX NOMHaIKHIOeH3OI0B. Bra6. 1 uw 2 npuBemeHbI JaHubie 
Haslu3a JIByX XapaKTePHbIX KaTaJIM3aTOB UH 


X OCHOBHbIX apoMaTHy¥ecKHX (paki. IIpu- ' 
| 


AN 


eHeEHHe JaBJIeHHA MMeJIO pellaromlee 3Haue- 
ve. Tak, pH aTMocdepHoM JaBJIeHHM HM TeM- 

epaType 480° B pe3yubTaTe [MasIKMIMpoBa- 10 | 
WA YPIEBONOPOOB COIbBEHTA ObIIO MOYYeHO I} 
1,5% OexH302a u 9,3% KCHION0B; NOBbINeHHe 
aBJICHHA HallpaBJAJIO TeUeHHe Peak B CTO- 
POHY MaKCHMaJIbHOrO OOpa30BaHHA KCHJIOJIOB. 
IIpu 15 arm. wu 480° nomyueHHblit KaTamusar xa- 
pakTepH3yeTca cofepxaHHem 28% KCHJIOJIOB 
M OKOIO 7% GOeH30a. Bbixoy KaTamu3ata, 
jra3a H KOKCa Ha CbIPbe COOTBETCTBEHHO CO- 
cTaBal 88; 4,8 u 4,2 Bec.%.Ta3s006pas3uHble 
MpOAYKTbI peakWHA COCTOAIH W3 CMecCH MeTa- 
Ha HM ero romovloroB c BOJopoyomM. Hab6.10- 
falacb rlyOOKaA KOHBepcHA yrveBOJOpoAOB 
cObBeHTa. UactTb Toulyola alKMMpoBasiacb 
‘© OOpas0BaHHeM KCHJIOJIOB, B CBA3H C 4eM 
KOJIMYeCTBO efO CH Kalocb OT 64% B cbIpbe 
fo 48% B kaTanu3ate. Kak BUXHO u3 TaGa. 2, 
MOMyYeHHbIe Mp ONTHMAMbHbIX YyCJIOBUAX 
apomMaTHyeckHe (ppaKUMH MpakTMyecKH He 
cOWepxXaT HeMpefeJIbHbIX, MapacbHHOBbIX WIK 
HadTeHOBbIX yIJIeBOLOpOAOB, UX OpOMHOe yHic- 
0 OObIMHO KOseOaJIOCb B Mpezenax 0,08—0,3, 
‘cyIbbupyemocTb coctTaBasasta 100%. Cnexk- 
TPaJibHbI aHaH3 KCHIONbHOL (ppakWuu Ka- 
TalusaTa MoKa3a/l Cofep»KaHue B Heli OKOVIO : 

25% n-KCHIONa, 45—50% M-KCHIONAa, OKOIO pyc, 1, Jla6opatopHaa ycraHoBKa 
20—25% o-KCHJIOIa HW He3HaYMTebHOFO KO-  mpotounoro peakTopa c  KHITAULMM 
NHUeCTBA STHIGeH30Na (He Gomee 2—3%). cI0eM a Oy _ eg 

IIpouece KatTanutTuueckol mepepa6oTKu eo ee eds er 
CMECH COJIBBEHTA C TOYOJIOM XAPaKTEPH3YETCA —axrop, 4 — crekaannlt busstp, 5 — 
COBMCCTHBIM MIpOTeKaHHeM peaKUHH JeasIKH- KonsencaTop-xo0AuAbHUK, 6 — MpH- 
JMpOBaHUA HW CONPAXKEHHOPFO ANIKMHpOBaHHA  eMHMK, 7— UU iste 8— Ne 
MCXOHBIX apOMaTHYeCKHX yrsleBofopogos. "4 a a aa Sa a! 
Kpome yKa3aHHbIX peakUHi, B OOpa30BaHHu 
KCHJIOJIOB, OYUeBHAHO, HeKOTOpOe yuacTHe 
IpHHUMAaeT Tak2xKe HW peakMA WUcMyTawun Tomyoua. UactTb NomMaIKUIOeCH3O0B 
Haj aJIKOMOCHJIHKATOM JeasIKHJINpOBaslacb C OOpa3s0BaHHeM HH3KOMOVICK yJIAPHBIX 
apOMaTHYeCKHX YIIeBOJOpOOB H rasa. 

CuHTe3 KCHJOJIOB JeaIKHIMPpOBaHHeM MOMMAaJIKUaPOMATHUYeCKUX YIIeBOO- 
PpO20B MW COMpPsS2KeHHBIM aJIKHJIMpOBaHHeM TOMyosa B MPHCyTCTBAM CHHTCTHYEC- 
CKMX aJIKOMOCHJIMKaTOB MpefcTaBAeT CoOoH MepcneKTHBHbIM Mpolecc HU ero 
WpakTHyeckoe MpHMeHeHHe MO3BOJIMT 3HAYHTeIbHO YBeJIHYHTb PeCyPpCbl 
Mapakculola WH Apyrux WeHHbIX HH3KOMOJICKYJIAPHbIX apOMaTHUeCKHX YTvie- 
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Ilocrynusio 
15 V 1957 


IUTUPOBAHHAS JIMTEPATYPA 


1A.B.Tonunes,I.M.Mamegaaues,A.H. Kucnuuckui, Tl. H. Au u- 
KuHa, JIAH, 112, Ne 6, 1071 (1957). 
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Jlokuann AKkanwemun nayr CCCP 
1957. Tom 417, Ne 6 


A, K. B. TOMUMEBA, A. M. PAMBAEBA uw IL. OMMTH 


rHJIP OXJIOPHPOBAHHE AUWETHJIEHA HA OKHCH AJIOMMHH A 
B MNOTOKE 


(IIpedcmaeaexo axademuxom C. H. Boaodkoeunuem 18 VII 1957) 


AueTujieH, oOaqad BecbMa OOJIbILOH PeaKIMOHHONM CNOCOOHOCTHIO, MpHcoEes 
JMHACT XJIOPHCTbIM BOLOpOA c OOpas0BaHHeM xJiopucToro BuHHa. [locmeqHHile 
KaK H3BeCTHO, JIerKO MOMMMepH3yeTCA HM COMOMMMepHsyeTCA B MWacTHueCKHE 
IIpOLYKTHI. | 

B HacTosmjee BPCMA OCHOBHbIMH HCXOJHbIMH MpOyKTaMH [WIA MOJLyUeHH: 
XJIOPHCTOrO BHHWa B MPOMBbIWWJICHHOCTH ABJIAIOTCA LMXOPSTaH HM alleTHeH® 
CooTBeTCTBEHHO, B MPOMbIIIWICHHOCTH paOoTaloT NO JBYM OCHOBHBIM MeTO/Jall 
(7°). Meroy ZerusqpoxmopupoBaHHud JUXJOp3STaHa CNMPTOBbIM PacTBOPOM IeO4! 
BOLIeJI B TEXHHKY MH JO CHX NOp UMeeT OoubuIoOe 3HaYeHHe; STOT MeTOX NPHMett 
HaeTcA B CILIA. 

BTopbIM BaxKHbIM MeTOJOM TOJIY4YeHHA XJIOPHCTOTO BHHHa, NO KOTOPOM™ 
paOotaioT B [epMaHuH, ABIAeTCA NpHcoeqMHeHHe XJOPHCTOrO BOAOpOoRa K alle 
THJeHY. ITa peakWHA MpOBOAMTCA HOO B ras0Bok case, WHOO B XRXUAKON cpese 
B clyyae MpopeleHuA peaKUMi B ra30BOH c:ha3e, KaTaJIH3aTOPOM ABJIAeTCA XOp} 
Had PTYTb Ha NOpucTHix HocHTeAXx. [pH npoBeweHHu peak B RKUAKOU cpe 
IIPHMeHAeTCA XJIOPHCTad Medb. 

Han6oulee BbIrOJHbIM B 9KOHOMHYCCKOM OTHOLICHHH MeTOJOM MOJIYYeHHA XO 
PUCTOLO BHHMJa ABJIAeTCA NepBbIH MeTOA. OLHaKO OoJIbIlMe HeyoOcTBa mpH pa’ 
OoTe C PTYTHbIMH KaTasIH3aTOpaMM NoOyxawT UCCesoBaTelel paOoTaTb Ha) 
M3bICKaHHeEM SKOHOMHYHDIX Oe3PTYTHbIX KaTaIH3aTOPOB. 

B HacTosmemM cooOmeHHu H3JlaraioTca JaHHble Ja6opaTOpHoro ucceqOBaHUsS 
M10 MIPHMeHeHHIO OKMCH aJIIOMHHHA PH THAPOXMOPUpOBaHHN alleTHeHa. 

XJIOPHCTHIH BMH Obl NOyYeH aBTOpaMH M3 alleTHeHa H XOpUcTorct 
BOMOpOa Hal OKHCbIO aJIIOMHHUA MpPOTOUHBIM MeTOJOM B TeMMepaTyPpHOM HHTep: 
Bale 250—350°. Peak MpucoeqHHeHHA XJOpucToro BOZOpora K alleTuueH) 
HcCleMoBaslacb B 3aBHCMMOCTH OT cJleAyIouluX NapamerTpos: 1) npeqBapuresns: 

HOH oOpaboTKu KaTaIM3aTOPa XJOPHCTHIM BOLOPOJOM, 2) AOSHpoBKU XMOPUcTOTC 
BOMOPOa B HCXOAHOM rasoBoH cMecu Hu 3) TeMMepaTypHt. 

ONbITbI 10 rHApOXMOPHpoBaHHio alleTHeHa MPOBOAMIHCb Ha OObIUHOL yera: 
HOBKe HPOTOUHOO THMa C MPOMBINWIeHHOM OKMCbIO aOMMHHA. ArerusieH 
XJIOPHCTbIH BOROPOA, MpeABapHTebHO OYMMCHHDIe H OCYWeHHbIe, NocrynamhK 
yepe3 CMeCHTeIb B KaTaMTHYeCKYIO Heyb. 

Ya3soBaad CMeCb Moce peakTOpa, COCTOABINAA H3 OOpasoBaBiueroca XJIOpH- 
cToro BHHWa H He MpopearMpoBaBluero alleTueHa, COoOMpadacb B ra3somMeTpéE 
CHCTeEMBI IlarpuKkeesa C aBTOMAaTHYCCKUM PeryATOPOM aBleHHaA. Tperuit KOM, 
MOHEHT — XJIOPHCTHIM BOAOpoA — NO MyTH nNormoujaicA Bofoli. Comep2anne 
XJIOPHCTOTO BHHWa B TasOBOH CMeCH OMpeeIAIOCb MO MOJeKYJIAPHOMY BeCcy 
M NePeCuMTbIBaJIOCb Ha MPOWeHTHbI COCTaB, YTO COOTBETCTBOBAJIO BbIXOLY XJ10- 
pucToro BHHMIa MO alleTHieny. , 

IIpu 9TOM HMes0cb B BUY, YTO OMHOBPeMeHHO C peaklHeli raspoxsOpUupoBa- 
HUA NPOUCXOAHT YacTHUHOe PasO*enue alleTueHa Ha yrulepok U BOLOPOL, uTo 
COMPOBOAMAOCh YIVICOTMOXRKeHHEM Ha KaTaM3aTOpe, KOTOPOe YUHTHIBANOCh 
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pH pereHepalMu KaTamH3aTopa m0 CO,. Bogopog Obi O6Hapy2KeH B ra30BoOli 
eCH, HO B 3HaUHTeJIbHO MCHEIIMX KOJIMYCCTBAX MIO CPaBHeHMIO C paccunTaH- 
BIMH NO yrvieoToxKeHMIO. IlosToMy BbIXOA XJOPHCTOTO BHHUAa ONpeyeAIcs, 
ak YKa3aHO BbIllIe€, H3 JByYXKOMMOHEHTHOH CHCTeMbI: alleTHJieH — XxJIOpHCTHIL 
MHMI *. 

IIpu mpopexeHun onbiToB ObWwIO NOKa3saHO, 4TO BbIXOA xXMOpucTorO BUHMAa 
YUeCTBeCHHO 3aBMCHT OT IIpeABapHTeIbHOW OOpaOoOTKH KaTaH3aTopa XxJOpH- 
BIM BOJOPOAOM HM YCJIOBHH, IPM KOTOPbIX OHA MpoBoAUTcA. B Tab. | cBeyeHbI 


TaoOmuna 1 
O6pa6oTKa Al;0; HCl-rasom BEACH AOU ECHONS 3 
Mouex. Bec 
Neo onpita 1 nova. pasonol 
[LIHTeENbHOCTD, [ tenn. B peaKkTope, CMeCH rn 
wac. 1} B% K alleTHueny 
1 Bes npeqBaputebyolt 44 44 42.3 10,6 
oOpaboTKH 
3 9 20 43,63 48,3 Dol 
iS) 7 300 40,70 40,3 He yurexo 
| 19 3 200—800 47,56 4 54 
 (moBTopH.) 


MIBITHI: a) G3 NpeABAPHTebHOH OOPaOoTKH KaTaIM3aTOpa XJIOPHCTHIM BOOpo- 
tom (onir 1); 6) c npeqBapHTeIbHBIM NpoMycKaHHeM XJOpHcTOrO BOAOpOAa pH 
OMHATHOM TemMepatype B TeyeHHe 9 vac. c MOCJeAYIOUNMM NOAbEMOM TeMMepa- 
Irypbl JO TemMepaTypbl peakiuu (OMIT 3); B) TO Ke C OMHOBPeEMCHHbIM MOAbEMOM 
lremnepaTypbl OT KOMHAaTHOH Jo 300° B TeyeHnue 3 yac. (onpIT 19). 


AVRO an steady 2 


Anetunen: | HCl B uc-| Momex,. pec Bpixom x0- | Yrneotsoxe- | HCl, yqanenupit 
Ne . | XOMHOH ra- 3 Dee TeES, me ¢ KaTaJIMsaTopa 
XJIOpUCTLIii Nowy. rasoBoii BHHHIa 
ORBEA 30B. CMCCH, mocsle peakuHn, 
BOmOpon % cMecH Ma Ha 1 Pr KaTasus. 


B % K alleTHJIeHy 


8 SOO) 3725 39) Zl 30. 2 LAO AD 
7 jel 20,0 42,13 44,2 He yureno 8,1 
19 Asay) DOD 47,96 38), Oral 42,9 
9 Ws 4 sey 65,0 48,29 61,4 He yureno By gl) 
12 it PP Le) 72,0 48,92 62,8 Bind 118,5 


OnbiTbl WpoBoqusuch npH 300°, 3arpy3ka KaTasIM3aTOpa Oplwia 50 Mul (Hacbin- 
Hou Bec 0,53 r/ma.) AweTuseH NofaBaicA B peakTOp co cKopocTbio 2,1 s/yac, 
XJIOPHCTHIM BOMOpOA — co cKopoctTpio 2,3—2,4 «m/uac. 

V3 ra61. 1 BUAHO, 4TO C MpeABapHTebHOM OOPpaOOTKOH KaTaH3aTOpa XJIO- 
PHCTHIM BOJLOPOAOM BbIXO, XJIOPHCTOTO BUHMIa MOBbliuaeTcA JO 59% npn Tpex- 
YaCOBOH MpelBapHTebHOM OOpaOoTKe KaTaH3saTOpa C OAHOBPeMEHHbIM Harpe- 
BaHHeM PeakTOpa JO TeMMepaTyPpbl peaklHH. ‘ ; 

Vsyyenve BAMAHHA JO3MpOBKH XJOpucTOrO BOJOposa B UCXOAHOM ra30Bolr 
eMeCH Ha OOpa30BaHHe XJOPHCTOLO BHHHMa ObIO MpOBeAeHO TIpH COOTHOMIeHHH 
alleTHIIeHa K XJIOPHCTOMy BOLOpOAy B Mpefemax oT 1 : 0,6 no 1 : 2,6. 

PesyibTaTbl OMbITOB NpHBeeHbI B Tau. 2. 

V3 ta61. 2 BuHO, UTO NPM He3HayHTebHOM M3ObITKe XJOpPUCTOTO BOJOposa 
5,5%, ombir 19) Hay, cCTeXHOMeTPHYeCKUM COOTHOILECHHEM B HCXOJHOH Ta30BOH 


* B OoubuMHCTBe OMbITOB Ha6sOLasOcb OOpasoRanne JO 0,5 MI KHAKUX NPOYKTOB, KOH JeH- 
MP YIOWMXCsH B ABYX coax. HwKuHU coli cooTBetcTBoBa 10—15% pacrBopy HCl, a Bepxuult — 
MECH XJIOPMPOHSBOAHBIX aleTHeHa. IlospoOHO STH MpOAYKTbI He HCCEOBAIHCh HM He YUTbIBA- 
IMCb H3-3a He€3HAYHTeIbHOrO HX KOJIMYeCTBA. 


1014 


‘CMeCH Ppe3KO BO3pacTaeT BbIXOA XJIOPHCTOTO BUHHJA (59,1%). C yBennueHE® 
u36bitka HCl npumepuo B 4 pasa (22%, ombiT 12) JaibHeiuiero 3HadHTe/IbHCE 
YBeIMYCHHA BbIXOJa XJOPHCTOrO BUHHJa He HaOsIOMaeTcA (62,8%). | 
B yKa3aHHbIX OMbITaX ObIIO YYTEHO KOJIMYECTBO XJOPHCTOTO BOAOposa, Y, 
JIeHHOTO C KaTasIMgaTOpa Nocse peaKUMH: KaK BUAHO U3 TAO. 2, BIXON XJ} 
cToro BHHUIa B HeKOTOpOH cTreneHu 3aBucuT OT KOMMYecTBa HCl, ocrapierc# 
aJicOopOHpOBaHHbIM Mp peaklMH UM yMaJieHHC hh 

7 3atem oTAyBKol. MuTepecHo Tak»Ke HaOJ)}i 


60 jlaeMoe MporpeccuBHoe yBeMYeHHe KOMYEC) 
= pa HCl ua kaTamusaTope MpH yBeJIH4eH|} 
S40 JO3MpOBKH raza B MCXOHOM cMecH, NpHyG 
OHO HE OKa3bIBaeT CYLU[€CTBeEHHOFO BJIMAH fh 
S20 Ha yBeIHUeHHe BbIXOJa XJIOPHCTOrO BUHHIE 


BeseycTBve 3K30TEPMHYHOCTH peaKIL 
rHApOXJOPHpOBaHHA alleTHJIeHa B XJIOPHCTI}E 
250 275 300 320 30°C Buus, CYIeECTBeEHHBIM ABJIAeTCA BbIOOP TE} 
Dae 4 mepaTypHoro pexuma. Ilo TepMoqHHaMuuel 
KHM pacueTaM, MIpOBeJeCHHbIM aBTOpaMH |) 
JIMTepaTypHbIM JaHHbM (°, 7), paBHOBeCc} 
peakllMH YTHApoxsopupoBaHHA aleruMseHa Mp KOMHaTHOH TemilepaTy|& 
NOJIHOCTbIO CJBHHYTO EB CTOPOHY OOpa30BaHHA XJIOpHCTOrO BHHMa. 
NOBBILCHHEM TEMMepaTYPbl, BCJIeICTBHe SKZ3OTEPMHYHOCTH TMpolecca, paB 
BecHe CJBHraeTca BJeBO. OfHako B UHTepBase 250—350° KoHCTaHTa pal 
HOBECHA ele JOCTATOUHO BeIHKa HM MeHsAeTCA oT 3-104 no 4,6-10?. B atom Tel 
llepaTypHOM HMHTepBadie HaMH Obisla U3yYeHa 3aBHCHMOCTb OOpasOBaHHA XJOpPhl 
CTOrO BHHHJ1a OT TeMMepaTypbl (cM. pHc. 1, 1); OblwIH Tak>Ke NOMYYeHbI WaHHble We 
H3MCHEHHIO BEJINYHHbI YIVICOTJIOKEHUA B TOM Ke MHTepBae TeMMepartyp (puc. f 
Kak BHHO M3 puc. 1, BBIXOA XJOPHCTOrO BHHUJIa pacTeT c TemMMepaTypou, OB 
MaKCHMA@JIbHbIM BLIXOD (~70%) mexUT B Ipememax 300—320°. IIpu 350° Bprxch 
HwKe, yem npn 300°. B atx ombirax alleTuuleH mlojaBasica co cKopocTbo 1,9-) 
2,1 u 4,1 m/uac (mpu 320°), orHomeHHe alleTHJIeHa K XJIOPHCTOMY BOOpOLy Gb 
1 : 1,25. [pu stux napamMetpax aKTHBHOCTb KaTaJIM3aTOpa He MCHANAaCb B TEU 
He 4 yac., YTO ABAAeTCA JOCTATOUHBIM WIA KMHETHYeCKUX HCCesoOBaHUu Mpc 
Wecca, KOTOPble MpOBOAATCA B HacTOAMee BPeMA. 


> 


Mockosckni rocysapcrBennbili yHHBepcuTerT Ilocrynuso 
um. M. B. Jlomonocoga 18 VII 1957 


UMTHUPOBAHHAA JIATEPATYPA 


1F. Kainer, Koll. Zs., 113, No 2, 121 (1949). *2J.C. Viugter et al., Chima 
ca e L’Industria, 38, 613 (1951); Chem. Abstr., 46, 3321 (1952). °° P. Tonpamteint 
Xumuyeckan mepepadorka nepru, UJI, 1952. *H.H.CmMup Hos, Cuuteruyeckne Kayyy 
KH, 1954. ® B.H.AuTOHOB, XuM. HayKa unpompius., 2, Ne 1,53(1957). §® B.B.Ko 
pooos, A. B. ®poct, CsBo6oszHble sHepruH opranHuecKkux coequHeHHii, M., 1950 
7B. B. PDanbKoBcKui, WKOX, 18, 1639 (1948). 
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loxrnayo Akagemuu nayr CCCP 
1957. Tom 117, Ne 6 


PHSHYECKAA XHMHA 


A. M. BPOJICKMH, P. A. KAJIMHEHKO, 
ueH-koppecnonyent AH CCCP K. Ml. JIABPOBCKMM u B. B. THTOB 


SHAYEHHM WENHbIX PEAKWHM MPH BbICOKOTEMMEPATYPHOM 
KPEKWMHIE 3TAHA 


B craTbe paccMaTpHBaeTCA BOMpoc O Mowe WemHOH peakUMu pH KpeKHHre 
TaHa B TeEMMepaTypHOM MHTepBasle 770—900°. JI Goulee HH3KHX TemMMepaTyp 
Ta MpoOIeMa B MOcJIeqHee BPeEMA HHTCHCHBHO Uccsenyetca (1 °,8). OqHakO Mexa- 
¥3M peaKIWMH KPeCKHHTa HW MHPOJIM3a, B OCOOeHHOCTH MPH BbICOKUX TeMNepaTy- 
9aX, HCMOJIbSyeMbIX B TeXHHKe (*), HeIb3H CUHTATb JO KOHIa BbIACHeCHHbIM. 

J\1A PeWeHHA NOCTaBJICHHOH 3aau ObWIH MpOBeeHbl H3MepeHHA AKTHBHO- 
Tel Pa3JIMUHbIX MPOAYKTOB, NOJYYeHHbIX MPH KPeKHHTe CMeCH 9TAHAa C NOOaBKa- 
{M MeTaHa, MeyeHHOTO payuoyraepoyom C!*. MeroquKa MpoBeyeHHA yKa3aHHbix 


TaOuauna 1 


AKTHBHOCTb NOsYYCHHBIX ra30B foes 
T-pa AKTHBHOCTb HCXOMHOL CMecH 

PeiCeKe B °C 

GH, | cr | C, CG | CO, (KoxKc) 

| 

0,14 770 +3 7,1+3,3 0,4 -- 450 19,8 0,14 2,8+0,1 
0,185 8,6+3,7 A) 2S A) 38 0,65 = 
0,260 14,4+5,6 | 13,8+2,8 ADeo 1,64 3,94+ 0,2 
0,415 19 +4,7 22 +1,9 74 B50) 6,35 +0,4 
0,82 24-+5,6 02+ 3,7 131 10,3 17,2+0,9 
0,008 840 +3 | 10,8+5 9,32 + 0,5 — — 5,09 +0,1 
0,026 80,5+ 5 67,2 + 2 — — 14,4+ 0,6 
0,0415 80,5+3 93,5-+5 — — 28,8 +0,3 
0,0625 86 + 4 107 +3 — — 30,7+1,9 
0,0735 7O +4 135 +5 — == a 
0,0078 890 +3 87 146,5 248 9,79 0,35 
0,0117 99 162 271 13,9 4,29 
0,0152 126 247 400 24,2 life) 
0,0156 424 204 402 24 {VAD 
0,0192 138 297 477 39,9 — 


* B rex cmyyanx, KOrqa OWIMOKa B H3MepeHHH aKTHBHOCTH He yKa3aHa, OHA He 
npeBblitiaeT 3%, 


ONbITOB ONMcaHa BCTaTbe (°). lomyyeHHble WaHHble AIA Tpex Temmepatyp: 770, 
840 u 890° npuBeneHb! B Tab. 1. [Ip o6pa6orke pesybTaTOB y4UTHIBAaJIOC, 
4TO paCCMaTPHBaeMbIe OMBITHI MPOBOAMIUCb B YCOBHAX MOMHOLO WIM MOUTH MOVI- 
Horo MepeMelIMBaHHA B «KKHMALMIeEM» Coe (°). ITO nNosBoAeT cBeCTH 3afauy 
K pellIeHH1O CHCTeMbI aIreOpanueckuX ypaBHeHHi. 
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CoxpaHaad 0603HaueHHA, IIPHHATHIC B (°), BBeXeM JOMOIHHTeIbHO B paccMO 
* 
peHhe cyleqyroule IJIeMeHTapHble MpOrecchl *. 


CoHg > 2CHs; 
CH, > H + CHs; (1 

R; +R’/H> RH+R’; (: 
R; + Ry > RR (: 
CH; > GH, +H (. 


C KOHCTaHTaMH, PpaBHbIMH, COOTBETCTBEHHO, ky, kk’, kyr,), Rar,;, R)(=Rs Mp 

RRy= H) W ky. 
B qajpretiiem OyAYT HCHOJIb30BaHbI Take BeJIMUIMHbI 

[Rj] 

hy = Dikaey ae (R= QR) (5 

Rj; LR] R; | 

WM yCpey[HeHHoe 3HaveHHe KOHCTAHTbI peKOMOMHalHH ks. | 

CnetivaJIbHbI aHaJIH3, MpOBeJeHHbI C yyeTOM Toro OOcTOATesBCTBa, UT’ 

B PeAKILMOHHOM CMe€CH aKTHBHOCTb MeTaHa MHOTO OOJIbIIe AKTHBHOCTeH OCTaJIb 

HbIX Ta30B, B TO BpeMA Kak OOUlad KOHUWeHTpauua [CH,]<[M], uc uc 

TIOJIb3OBaHHeEM PxH]a SKCICPHMECHTAJIbHbIX OIeHOK **, JJaeT JJIX 3aBHCHMOCTI 

KOHIeHTpallM PasJIMYHbIX AKTHBEbIX MpOAYKTOB OT Bpemenu ¢ CHeAytollINe Bbl 

DaxKeHUA (AKTHBHbIC MPpOLYKTbI OOO3HAUAIOTCA *). 


A> |CH|o-—4 ICH, ba 


=. fs (CHile[R] #—- (6 
dak Ro(CH,) [M] ¢+- ks [R] ¢ 


ks {CHs] [CH3] 


Sete (7 
4 ks (CH3] [C2Hs] 
bees nr 5 4 

+, Rs{CeH5] [CH] 
oleae ee ie G 


rye B ACHOJIb3yeCMOM IIpHO JIMKeHHH 


[R] 


== [V1 + 16 kikee® [CaHe] — 4] ; 
3 


ky [CH]] [R] ¢ 
1 + Roc IM] ¢ ++ Rot [Rj 
[CH] = —2R1[C2Ho] ¢ ++ Rs [CHa] [RI ¢ 
1 ++ Roccryy IM] ¢+ sé [R] 


[CgHgpet ee se SACOM IRD cere 
(1+ Ro(CoH,) [M] ¢ +- kst[R]) + Rat 


[CHy] = 


(10 


* BJIMAHHe BO3MOXKHOFO YYACTHA B PeakUHH LONOMHUTebHOL MOAeKYsbI M MoxeT ObITb BKC 
4YeHO B COOTBETCTBYIOILYIO KOHCTAHTY, TaK KaK OMIbITbI MPOBOAUHCb MPH OAMHAKOBOM laBAeHHH 
** YicnO/b3OBaJIMCb TlaBHbIM OOpa30M Te SKCIepHMCHTaNbHbIe Pe3yJIbTAaTbI, COrMacHO KOTO 
PbIM AKTHBHOCTh Cg MpeBbilaeT &KTMBHOCTb BCEX OCTAbHbIX OOpasylOuluxca TipolykTo 
; cy 
(ra61. 1) MH 4TO pacnaz C,H, He ABJIACTCH OCHOBHBIM MyTeM OO6pa30BaHHA aKTHBHOr 
oTHeHa. YUHTbIBAJICA Take H XapakTep 3aBHCHMOCTH pa3JIHYHbIX MposyKToB oT ¢. 
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| Fe, (¢) u fc,(t) O6o3Hauaior (byHKiMH yHuToxKeHua C3 u Cy, mpHuem 
HC3] (1 + tfc, ()) = [Ca] + 2 [CoHy] + 2 [Cy] — 2ht [C,He]. 

| IIpx 9Tom KoHcraHTy ckopocTH WenHoli peakuMH k,, MporeKatowleii yepes 
bICMCHTAaPHbIt AKT (4), MO2KHO BbIPasHTb B BHJe 


[ee Ne GE ae soba EIR gm pm (11) 
[CoH] 1+ Pyotr) [MJ ¢+ hat [R]) + hat ~ 


TlonyyeHHble JaHHbIle NO3BOJIAIOT HemocpecTBeHHO HaliTH BepxHIOIO rpa- 
Muy fk. C NMOMOUbIO HepaBeHCTBa 


hokat [R] ee [er (eH) 


A teket RIF Ryceyy IM) [C3] ¢ [CHG] 


c 


(12) 


TloqcraHoBka 9KCIepHMeHTabHbIX 3HaueHH B (12) qaer k,/kR< ~ 0,05 
pH 770 uw ke /kR<~0,050,1 npn 890°. Takum o6pasom, yxe mpeyBapu- 
|TeNbHad OleHKa NOKasbIBaeT, YTO NouIA WenHOH peaKUHH B CYMMapHOM TIpo- 
Hiecce KPCKHHra ABJIAeCTCH B PpaMKaX OOLIENPHHATOH CXeMbI B paccMaTpHBae- 
MOM CJIydae BeCbMa MaJOl. 

_ [ina onpeyeienna TOUHBIX 3HaueHH Rk, MU YCTaHOBJIeHHA BeJIMUMHbI 9JIe- 
MCHTAPHBIX KOHCTAaHT OKa3bIBaeTCH HeOOXOAMMbIM JIOMOJIHHTeIbHO TIpHBseUb 
TepMOJMHAMHYeCKHe COOOparxKeHHA, CBASbIBaIOWIMe k, H ky, MpHYeM JOCTAaTOUHO 


‘HaHTH 3HaueHHe f,k3, BXOAllee B BbIpakeHve Ja [R]. WMmeroumneca ta6- 
JMUHbIe JaHHble TePMOAMHAMHYeECKHX (PyHKUHH (°) NOSBOJIAIOT BbIUHCJIMTb KOH- 
cTaHTbl paBHoBpecua* Ky = (ki)2/kiks a Ky =2&,/k3, KOTOpbIe PaBHBI, CooT- 
|BetcTBeHHo, 0,10 u 1,8-10° npn 770°; 4,6 u 2,4-10!° mpu 840°; 70 u 
1,13-10"% npn 890°. 

B npeqnojoxeHHH HalM4yHA TONbKO OMMOVIeKYIAPHOH peKOMOHHAaLMH MbI 


WMeeM OCHOBaHUA No_cTaBuTh k, = 10e—-10R?, KomOunupya satem Ky; u 
| Ki, HaxoqumM gHayeuve kz, papHoe 7,1-10°%% npn 770°; 6-103 npn 840° 
a 4,5-1078 mpu 890°. IlogctaHoBKa ykKa3aHHbIX kg B BbIpawkeHne Ja Ky 
| laeT [Id BesMUHHBI 2, 3HaveHHA, OM3KHe K oMpesesieHHbIM B padote (*). 
| SHauenue ky, NOMyYeHHOe B MpeNosO%*KeHHH WBOMHOrO CoyyapeHuA pu pe- 
| KOMOMHAaUNH, O6sIaqaeT CTepHuecKHM MHOXKHTeIeM NopszKa 10°32 uw Maso oT: 
| muuaeTca OT CTaHf{apTHOrO 3HaveHUA JIA TpoMHoro coyJlapeHuaA pH Uccue- 


| OBaHHOM JlaBsIeHHH; OSTOMY MbI IpHHssM k,k, paBHbim 2,8-104% npu 770°, 
| 2,14-10° npu 840° u 9,33-1071% npu 890°. Sru 3sHayenua nowyualorcaA pH 
| noyctaHospKe B Ky, u36panHoro 3HaveHHa hy c MHOxKUTeIemM ~1/;,. Kom6u- 
HUPYA IpHBeJeHHble BbILe (POPMyJIbI, Mavlee H3 SKCIEPHMeHTAIbHbIX aHHbIx 
MOXXHO TOJIYYHTh 3HayeHHA RycH,, paBHble 2,2-10 7% mpu 770° wu 4-107 
mpu 890°, uTo cooTBeTcTByeT 9HeprHH akTHBauMH 12+ 2 KKkan HU cTepH4e- 
ckomy (akTopy nopayKa 10°. 

Ha Bo3MOXHOCTb CTOJIb MAJIBIX CTepH¥eCKHX (PakTOPOB B peakWMAX TuMa 
(2) yKaspipanocb pauee (°,°). Jlna Bemmuunpt k/k, nosmyuatoTcs gHavenusl 
2,8-10° npn 770° u 3,3-107 npu 890°. Crom Gombuol pocT nocweqHelt 
BeJIMUHHBI CyeyeT CBAZATb, 10-BHMMOMY,C YBeJMYeHHeEM O/H payukasos H, 
Ornemenve ky/ky; 10 STO 2%Ke TIPHYHHe pacTeT MpHMepHO OT efMHHIp! pH 
770° jo 2,5 mpw 890°. OueHka &; W3 SKCIePHMCHTAJIbHBIX J[aHHBIX JaeT, B 
corlacHH C Mpesbi<yulHMH CooOpaxkeHHAMH, 3HaueHHe ~ 5-10°38. Benuuguna 
TIpeSKCNOHeHTHI y ky oKasbiBaeTcH B 10° pas MeHbUe CTaHapTHOrO 3Haue- 
Hua. TlofctavoBka OMmpej[eJIeHHBIX BbILIe KOHCTaHT B Bblpaxenve (4) AaeT QA 
oTHowmeHHA &,/k 3HaveHve NopAyKa 0,03. 


* KOoHCTaHTbl pa3JIHYHbIX MpOWeccoB PCKOMOHHaWHH NPHPaBHHBAaIOTCA; KOHICHTpaluH 3a- 
MHCbIBAIOTCA B MOJIeKysIax/KyO. CaHTHMeTp. 
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B 3akuioueHHe §=aBTOpbl BbIparkaloT OsarofapHoCTb 3a AUCKYCCHI 
B. B. Boepogcxomy u B. UW. Begeneesy. 


VUucrutyT Heptu Tlocrynua10 
Axaylemuu HayK CCCP 18 VII 1957 


UHMTHPOBAHHAA JIMTEPATYPA 
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al., Selected Values of Physical and Thermodynamic Properties of Hydrocarbons and Relate: 
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Jloknxagn Akanemun Hayk CCCP 
1957. Tom 117, N 6 


PHSHTECKAA XHMHA 
M. HW. BAHHHK, P. C. PABOBA u H. M. UMPKOB 


KMHETHKA KHCJIOTHO-KATAJINTHYECKOFLO 
AEKAPBOHWJIMPOBAHHA BEH3OWJIMYPABBUHOM KUCJIOTbI 


(ITpedcmaseaexo axademuxom B. H. Koxdpameesoim 17 VI 1957) 


Bonpocy 0 npupoge aleMeHTapHoro akta KUCOTHO-KaTamuTM4ecKHx lpo- 
€cCOB MOCBAIeHa OOWIMpHad MTepaTypa, oHaKo uate BCero BbI,BUTaeMbIe 
€XAHHSMbl OCHOBBIBaIOTCA TOJIbKO Ha POPMaJIbHbIX KMHeTHYCCKUX 3aKOHOMep- 
octax. B nactosuei pa6ore Obima cllenana nonsirKa OOHApyXKUTb YaCTHIbI 
PHHUMalollMe yuaCTHe B SJIeMeHTaPHOM aKTe KHCJIOTHEIX MporeccosB, H como- 
TaBHTb KOHCTAHTY CKOPOCTH C MX KOHIeHTpalMelt. B KauectBe MoseIb HOM HaMu 
bila BbIOpana peakiuaA eKkapOonuMpoBanus OeH3OMJIMyPpaBbHHOM KUCJOTHI 
sHsCOCOOH —> CO + CsHsCOOH. Sanuor u Tammux (4) uccneqosanu 
MHeTHKY JekapOouuaMpoBanua CsH;COCOOH no ckopoctu Bbienenua CO. 


0 76 82 88 9 100% 
H750, ari as 
Puc. 4 Pie 2 
Puc. 1. 3aBHCHMOcTh ONTHYeCKOH NmoTHOCTH pacTBOpoB CgH,;COCOOH B H2SO, 
oT KoHWeHTpaunu H2SO,y; T = 15° 


Puc. 2. Kunerwueckan KpuBaad peaKuuu JekapOonnsupoBanua CsHsCOCOOH 
Ha 99,94% H»SO, u ee. morapudmuyeckadt aHamopdosa; T = 15° 


Mu ObIIO yCTaHOBJeHO, 4TO OTHOCHTeIbHO Cs,HsCOCOOH peakitua MoHomo- 
eKyJIApHa, a B XOfe Mpollecca KoHCTaHTa CKopocTu K coxpaHseT CBoe MOCTOAH- 
TBO IIpakTHYeCKH JO NoOHOrO pa3sioweHnua. KatanuTuyeckoe AelictBue H2SO4 
HM W3y4aH B y3KOM J\Malla3oHe KOHWeHTpalMl KucMOTH (OT 94,05 no 98%). 
9TOM HHTepBavle KOHIeHTpaluit atpeKTHBHaA KOHCTaHTa CKopocTu K mpumep- 
HO IIpOMOpWMOHabHa KBaflpaTy KMCJIOTHOCTH CpesBl. 

PactTBopbl OeH30HJIMyPaBbHHOM KUCJIOTHI B BOMe HM pasOaBJIEHHEIX pacTBopax 
SepHOl KHCOTH He MOrsouLlaloT B BuyUMOM O6NacTH cneKTpa. IIpu pactBope- 
au C,H;COCOOH 8 KonmextpupospanHolt HeSOs (80—90%) noaBaaercs no- 
IOULeHHe B BUAUMOl OOaCTH CNeKTpa; TaKOH pacTBOp MOXHO OOeCHBeTHTD, 
pa36aBUB ero BOOM. KosbpuunexT norsioujenua, Hampumep ¢*°°, pacTBopa 6eH- 
30HJIMY PaBbHHOM KUCJIOTbI B CepHOM KMCOTe CHbHO MOBbIMAeTCA Mpu yBesH- 
ieHHH KOHWeHTpamnu HeSOuz (cm. pue. 1). 

B  wactosmel paOore cKopocTb eKapOoHWMpoBaHHA  pacTBOpoB 
3¢4;COCOOH B H2SO4 u3mMepsmacb Mo CKOpocTH yMeHbINeHHA onTHueckoH 
WOTHOCTH pacTBopa mpu 4=400 my. Vsmepennsa omtTayeckol MoTHOCTH Mpo- 
IZBOMUHCh Ha cieKTpodotometpe C®-4 B KBapleBbIX KIOBeTAaX. 

Ha puc. 2 mpefcrapieHa Oa THMMYHAA KMHeTHYeCKaA KpuBaA Mpollecca 
[eKapOOHHIMpOBaHHA (3aBHCHMOCTb ONTHYeCKOH MIOTHOCTH pacTBopa Dior 
spemenu ¢) u ee orapudMuyeckasd anxamopdosa. 

Bausanve KucoTHOcTH cpefbl hy Ha BeMuMHYy K ucceqoBasocb B MHTepBase 
conmeHTpatiuit H,SOs or 85,46 no 99,94% mpu T = 15°. B ra6n. 1 u Ha pue. 3 


’  JIAH, rt. 117, Ne 6 4017 


pelCTaBeHbl 9TH Danube. B oGacTH KHCOTHOCTeH OT hy = 10896 no Mo = 
— 104 wMeerca mpsMomMHeliHad 3aBHCHMOCTb Mexkyly lg K u pyHKilMel KUCAO: 


Taouunag 


; 
SeNe m.m. | H2SO,, % Jak K, muH—? Gs Cy Ce K|Ce 
| 
4 85,46 ~28),06" |) 6795 40-6 0,97 2,6-10-2 | 3,3 -10-5 0,24. 
2 89,77 = 816 8, 32-40-5 0,92 8.5 dOneub p55 MekOne 0,23 
3 92,0 ==8.9 Js ie ier 0,84 0,16 4 ,36-10-3 0,2 
4 94, 34 0.94 | AA As? 0,82 0,28 5 eaetO-8 0,22 
5 95,64 9.43.) 28 .AOz8 0,61 0,38 417-102 0,24 
6 96,2 9,55 je Sui 1Oe 0,55 0,43 462-1072 0,23 
7 96 ,63 =—9 60.) 5 gd elas 0,51 0,47 2,08-10-2 0,2 
8 96 , 74 = 9-62, | e108 0,48 0,50 2,24-10-2 0, 23 
9 97 ,36 9.274 4) $7:48-10-8 0,42 0,54 3,27-10-2 0,228 
10 97,39 229) 7D TAS 408? RO ee 0,55 3,38.10-2 | - 0,22 
14 97,76 — 9, 83a\e O67 AOz 0,38 0,58 427.1072 0;238 
2 97,82 —9,85 115 210-2 |090,36 0,60 4,6 -10-% 0,25 
13 98,18 = 9-92 | 1 26-10-24 1 Ona 0,62 SEW HIG Be 0,26. 
14 98,80 | —10,02 | 2,64-10-2 0,24 0,67 9.10-2 0,29 
155 99,18 | —40,24 | 3,93-40-2 0,19 0,69 0,12 0,33? 
16 99,47.- | —-40,385| «7, 09x1072 O12 0,7 0,18 0,39. 
47 99,90 | —10,83 | 14,4 .10-2 0,03 0,56 0,44 0,35 
18 99,94 | —10,93 0,16 0,03 0,52 0,45 0,36 


IIpuMevanue. SHauenua K gaa 85,46; 89,77 uw 92% H2SO, Mosy4enbl SKCTpam 
alwen H3 ckopocTeH mip BbICOKHX TemMnepaTypax. 


Hoctu H, :lgK + 1,8 H, = const. pu peicumx KucsoTHocTax HaOsrofaerTe 
OTKJIOHCHHE |OT STOM 3aBMCMMOCTH, UM B OOaCTH, OM3KON K 100% He2SOs, KOE 
cTaHTa CKOPOCTH BospacTaeT Narke Me[VIeHHEe, YEM CENOBANO OAK AATb MPH Mp 


Ug K (mun ') 


-B0 -86 ~-92 -98 -14 -H0 LH 302 310 G18 326 335 H2 350 
—— 4, lag hea ae 
if 
Puc. 3 Puc. 4 


Puc. 3. Sapucumocts lg K of dyHKuHH KucmoTHOCTHYH, npn T = 15° 


Puc. 4. Temmepatypnas 3aBHCHMOCTb KOHCTaHTbI CKOpocTH JeKapOoHHuH- 
pOBaHuA CeHSOHJIMypaBbUuHOH KHCOTbI NPH Pas IHYHbIX KOHMeHTPaluAax 
H2SQ4. 1 — C = 98,56%, E= 22,1 Kkan/monb; 2— C = 96.2%, EF — 
=22,7 xkan/momb; 8 —C= 92%, E=25,2 xxan/mMoup; 4—C = 89,77% 
E = 25 xxau/Momb; 6 — C = 85,46%, E —25 xxan/monp. a 


NOpUMOHabHOCTH Mexkyly 1g K u'H,. Temnepaty pHas 3aBucumocts K onpefenasar 
Axa pacTBopoB C,H;COCOOH\s 98,80; 96,2; 92; 89,77 u 85,46% HeSOa, no 
y3KOM Matlia3oHe Temnepatyp. Kak BuqHO HS puc. 4, 9TH JaHHbIe yKabiBalor 
B ypaBHeHue Appenuyca, HO ompeeieHHad TaKHM OOpa3soM SHEprus aKTUBAM 
OKa3bIBaeTCA, 3ABHCHT OT KOHILCHTPpallMH KMCJIOTHI. 

V3 toro daxta, To pactBoppr C,H;COCOOH s8 KOHILCHTPHPOBaHHE 
M pasOaBJIeHHbIX pactBopax H2SOa ormnualorcd MO OKpacKe, MoxKHO cena 
BbIBOA, UTO B STUX CpeaX OeH3OHJIMypaBbHHad KuCOTa Haxoqutca Bipe 
AMUHBIX dopMax. Ecrb ocHopanuve momaratb, uro C,H;COCOOH, pacBope 
Hai B pasOaBeHHol H2SO4, HaxoqMTCd B HeHOHH3HpOBaHHOM CocTOSH 
a TIpH YBeIMYCHHH KHCOTHOCTH Cpefbl (KOHICHTPallHu KUCJIOTHI) OHA TOBE 
raercad HOHM3alMM (MpoToHusalun). B 72% u Oomee pasOaBNeHHbIx pacTBop 
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mpu } = 400 mz. ¢ = 7,0. Ory BennunHy MBI mpwHuMaem 3a KoadbduNMeHT 
NOrOuleHHA HeEHOHH3OBaHHOH (opMbI OeH30HIMYypaBbHHOH KHCJOTHI. 

Jlia oMmpefeieHuA KOHCTaHTbI OCHOBHOCTH KPOMe ¢) HeOOXOMMMO 3HaTb 
KOSPPUIMEHT NOIOWEHHA HOHH3OBaHHOL ¢, CbopMbl u CbyHKUMIO KHCAOTHOCTH 
cpefbt 1). SnHauenua Hy nA pactBopop HeSO. npu 15° ObimM Hamu H3MepeHDt. 
Ecau _MSBeCTHEI onTuyecKkHe maoTHocTH D = &)C, + eC, B pacTBopax: Cc 
Ppa3HOH KUHCJIOTHOCTbIO, TO ¢€, ONpeyenfeTcH W3 ypaBHeHHA | 


AH, = Ig + Ig Do— £9 ‘ (1) 


&e D1 — & 

rye AH, — pasHocTb (byHKIMH KMCIOTHOCTH pacTBOpoB ¢C ONTHYeCKHMH TJOT- 
Hoctamu D, u D,. Onpeyenup ¢,, MOXKHO BLIUMCIMTh 3HayeHHe pK, peareuta. 

IIpw onpeyenenuu ¢, MbI BCTpeTHNIHCcb co culeqyiouluM dakTom. Ecum pBoc- 
MNOJb30BaTbCA 3HayeHHAMH DB HHTepBase KOHWeHTpauMH oT 90 qo 96% HSO,, 
TO CpefHee S3Ha¥eHHe €,, BbIYMCJIeHHOe TO ypaBHeHuio (1), paBHo 2,95-10? 
u pK,'= — 9,63. B yelicrBuTembHocTH »%Ke pH KOHUeHTpalwuax H,SO,, 6.us- 
Kux K 100%, ontuyeckue nmoTHoctu C,H;COCOOH spe, uvem caeqoBauio 
Obl OAKHAaTh MO SKCTPaNoONAUHH M3 3HayeHuA PK,, BbIUvCeHHOrO B HHTepBa- 
ge ot 90 yo 96% H,SO, (Hanpumep, upu Cu,so, = 99,94% D=4,7-10?). 
Ecum Ke onpefémutTb ¢, 43 3HaueHuli DB uHTepBasle Cy,so, oT 99 Jo 99,94%, 
To c4°° — 53. Takoe pa3mMuve B 3HaveHHaAX €, HE MOKeT ObITh OODACHEHO: 
NOPpelWHOCTbhIO H3MepeHHH. Mpl MpHHuMaeM, UTO NOABJeHHe H3ObITOUHOM ONTH- 
yecKkoH muoTHocta mpH = 400 mp pacrsopop C,H;COCOOH ps H,SO,; npu 
KOHILCHTpalluax BbIe 95% CcBaA3aHO C NOABJICEHHEM 3aMCTHbIX KOHWeHTpalHli 
HOBOH (OpMbIl — Baxkjbl MPOTOHH30BaHHOH OeH30HIMypaBbHHOH KUCJIOTHI.. 
Monvsauua mo Tumy 2. : | ade 


RCOCOOH -+ H+ = RCOCO?+ + H,O OD ik ROU) 


He MOxKeT ObITb MpHHATAa JA NepBol npoTrounsayHn C,H;COCOOH. Ec.um 
IIPHHATb CxeMy (2), MOWYy4aIOTCA CJIMINIKOM MaJIbIe 3HadeHHA & JIA WOHH30- 
BaHHOH (POpMbI H He MOrYyT ObITb OObBACHeHbI HaOsOJaemble Ha OMbiITe Oovb- 
lwHe 3HaYeHHA ¢ TIpH BbICOKMX KMCOTHOCTAX. Bropadt MpoTOHH3sallMa MoxKeT 
mpoTeKkaTb sM60 No cxeme 


+OH O +OH +OH 
ellie’ Pin OU 
GHG 2 C =. OH Ht 22C,H.G:-= Gs. OH, 3) 
juH60 TO CxeMe 
=O} (0) +OH 
ae wa 
GHC C__ OMe U Hes CHC COne nO (4) 


IIpuH yuere yMeHbINeHHA KOHILCHTPallMH OfHaxK[bl WYOHH3SOBaHHOM MopMbl 
c yBeluyeHuem 1, lg K 6yRer npsMomuHeHHOH dyHkuMen or Hy B ciyuae Ho- 
HHU3alluu mo cxeme (3) u oT J, B Cydae HOHH3AILMH To cxeme (4). CormacHo Ha- 
IUMM OMBbITHBIM JaHHbIM lg K ABIAeTCA NPAMONMHEHHON PyHKuMeH or Hy) pu 
yuere u3MeHeHHa Ci. Benuununy pKi =— 9,63, onmpefenenHHy!o B MHTepBase , 
KouMeHTpaun HeSO4s or 90 no 96%, MbI OTHOCHM 3a C¥eT OfHAaKbI NpoTo- 
HH30BaHHOM dopmpl. KosdputnerT norsomenua ¢c2 UM pK2 ([Baxkbl HOHH3O- 
BaHHOH OpMbI MOryT ObITb BbIUHCeHbl H3 ypaBHeHUli 1 
1 
? 


D =e Cy + 21Cy + &2Cg; Hy = pK, +1g Co 


rhe OHaxkbl WOHM3OBaHHad (opMa ABJIAeTCH OCHOBaHHeM. 

Tlonp3yacb ypaBHeHuamy (5), 43 3HayenHi D B MHTepBasie KOHMeHTpallni 
H2SO4 or 97 70 99,94% Onlmm BEUMCeHEI ez = 0,95-10? u pKe =— 10,96. 

Virak, mo Haliemy MHeHu10, B cepHoh KucoTe C,H;COCOOH uHaxogurca 
B Tpex cbopMax: B Buje HeHOHMSOBaHHON (Cy), OHA AbI NpOTOHHsOBaHHOH (C1) 
H [Bax bl IpOTOHH3OBaHHOH (C2). 

Suauenus pKi u pK: MCHOb30BaHbI JIA BLIYHCIICHUA OTHOCHTEIbHBIX KOH- 
wenTpalu Cy, C1 u C2 B 3aBHCHMOCTH OT KHCOTHOCTH cpefbl. Kakaa xe U3 
sTux (bopm Ce6eHsCOCOOH spBaserca peakttuouHocnoco6Hon? EcrecrBen- 
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(5) 


HO, 4TO HeMpOTOHH30BaHHad (opMa He peakUMoHHocnocoOHa. OZHAaKAbI MpoTo- 
HM30BaHHas (popMa TakKe He peaKI[MOHHOCHIOCOOHAa, TaK kak He HaOslOaeTca 
(IpAMOMHeMHOH MpOMOpWMOHAaIbHOCTH MexKy KOHCTAHTOM eK OnOCTH Kei C1. 
Kak BuHo u3 Ta6n. 1, B MHTepBasle M3MeHeHHH K oT 8-10°° no 0,16 mun? ff 
K/C2 mourn noctosHHo. Ha ocHopaHHy 3TOrO MbI C4UHTaeM, UTO B JIMMUTHPyt0- jh 
lleM akTe JleKapOOHHJIMpOBaHHA OeH3OMJIMypaBbHHOH KUCJIOTbI MPHHHMaeT } 
yuacTHe [BaxKIbl HOHM30BaHHad cbopMa 
+OH*+OH 


Lie a 
CsH; C — C — OH. 
Jlax BbIBOa ypaBHeHHA CKOpOCTH Mpotlecca OOO3HaYHM KOHCTaHTy paBHO- | 
BecHs MepBo# npoTonusanun B+ H*< BH" uepes 


es Cont fpu+ _ Cput 1 (6) 
‘S Apay+ Cpay+ fp Cp fo : 
3 + 
WM KOHCTaHTy paBHOBecHA BTOpol mpoToHu3alHH BH* + *— Bat ae 2 
pes 
a aytt C aytt foutt Caytt 

K 09) 2 ae ee 2 2 = 2 ES (7) 

* @py+ Gye Cane G+ Fant Cent A+ 
Vicnoub3ya ypapHeHue OanaHca C,-+C,+C,=C u cooruomenna (6) u (7), 


NOJTY4HM o6uyee BbIpaxKeHHe JJIH KOHICHTPalw Bark Jbl MOHH30BaHHOH (popMBI 


Ky K hgh. 7 “Eat f 
= A MHUMad, 4UTO MOJIeKyJbI BH; HaxoO]|AT- 
Gault "Tae ae R oan © ee : —_ 


CH B paBHOBeCHH C @aKTHBHPOBaHHbIM KOMIIJIeKCOM (BH; *) *,| ypaBHeHHe CKO- 
PpOCTH Mpolecca MOXKHO BbIPasHTb Tak: 


dC r “ext ys Cont! BH)" 
Fang ssa aoa = Kuce Gace kg (8) 
(BH}*) (BH,")* 
B jaHHOM Mpouecce cocTaB aKTHBHPOBaHHOrO KOMIJIeKca (BH; *) TaKOH 


2%Ke, KAaK MH [BaKIbl MPOTOHH30BaHHOH MOVJICKYJIbI BH; *. Ilostomy MMerloTca 

BCe OCHOBaHHA CUHTaTb, 4TO KOSPPHUMEHTLI AKTHBHOCTeH aKTHBHPOBaHHOrO 

KOMILIekca Fenty. HM ]{BaxkK]\bl [pOTOHH3SOBaHHOK MOVJIeKyJIbI Feut*) PpaBHBI. 
ye» TIOJLy4aem 


Cine a (1K ofighs 
TES ee KucrCpyt+ = Kur 1 ++ Kyly + KikKohohs 


TIpwHas, 4970 fay t+ = Pippy tt 
2 2 


C= KC; (9) 


Kyer — MCTHHHAA KOHCTaHTa CKOpOCTH. 

Kak BHHO H3 ypaBHeHHa (9), Ip HaNMuMH HeCKOBKUX PaBHOBeCHBbIX 
(bopM pearupytoulero BelllecTBa B Clyyae MOHOMOJIeKyJIAPHOCTH mMpotecca 
OlpedeeHHad ONbITHBIM NyTeM KOHCTaHTa CKOpocTtu K saBasetrca adcbeKTHBHOH. 
OppektuBHasl KOHCTaHTa MpelcraBaer coOoli MpousBeeHHe HCTHHHOH KOH- 
CTAHTbI CKOPOCTH Ha JOJIKO peaKILMOHHOCNOCOOHEIX MOJIeKYJI H3 OOmero “NCA 
MOJleKyJI pearupytolero BeljecTBa. ToubKO B TOM Cay4ae, Kora BCe MOMe- 
KyJIbl pearupytloulero BellleCTBa HaXOJATCH B peaKI[MOHHOCTOCOGHOH tbopMe (B 
HamemM cjlyyae B Buse BH,**), ompeqetseman KOHCTaHTa CKOpOCcTH sABAseT- 
ca ucTHHHOH. Tak Kak mp KoHUeHTpatuax HeSOs ~ 99,94% mocruratoTca 


Oolbume KonnenTpannn Cgy, (0,4C), To SHeEprMH aKTHBalluH pu Takux 
kucnoTHocTax (E = 21,8 Kka/Momb) MoxKeT ObITh MpMHATA 3a HCTHHHYtO. 
Mpunas Ey. = 21,8 KKan/Momb, MbI BbIYMCMJIM MpebaKCHOHeHT mpolec- 
ca; 9Ta BeNMuNHa paBHa 1,5-10', uro 61u3KO K HOPMaJIbHbIM 3HaYeCHHAM MIpelb- 
SKCMOHEHTOB JIS MOHOMOJIEKYJISIPHBIX IPOIeccos. 
VMucruryt xumuyeckol du3nKku Tlocrymuao 
Axajemua nayk CCCP 2 WAL NOB 
UMTMUPOBAHHASA JIATEPATYPA 
PW.oW. ED Li ott, | DORE ainin i eles ieichem: Soc., 1951 3402. 
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PHSHTECKAA XHMH fl 


M. E. JATKHHA u E. M. WIYCTOPOBHY 


MOJIEK YJIAPHbIE OPBHTbI CHCTEM H3 KOHJEHCHPOBAHHbIX 
NATH-, WECTH- HW CEMMYUJIEHHbBIX KOJIEL 


(ITpedcmaeaeno axademuxom H. H. Yepxaecoim 29 VI 1957) 


OHHM U3 KPYNHBIX JOCTHKeHHH KBaHTOBOM XHMUuM ODIO NpelcKa3aHne 
TOrO, 4YTO WHK CsHs, Merwin OfHO CBOOOLHOe MecTO Ha BbITOAHOH MoseKy- 
AaApHoh opOute (MO), JomxKeH ObiTh ycTOH4YHB B BUe OLHOSapAHOrO aHuona, 
a wuk C,H,, uMeouul TObKO TpH BbIToyHble MO, Ha KoTOpbIxX MOryT pa3Me- 
CTHTbCA TObKO 6 x-9JIEKTPOHOB,— B Bue OMHO3apAAHOrO KaTHOHA. DTU Mpen- 


cKa3aHvaA OblWIM NOLTBepxeHbI MowyueHvem anHvona C,H; (Hanpumep, 
B CsHsNa, (CsHs)2Mn u gp. (')) u KaTuoHa Tponuaua C,H,* (?). Hegapuo mo- 
ABHJIOCb COOOMIeHHe O CHHTese YCTOHUMBOrO KapOOHveBOrO KaTHOHa U3 Tpex 
KOHJCHCHPOBaHHbIX WeCTHWICHHbIX Koel (V B Tad. | (%)), MpHuem yKa3aHO, 
4TO BO3MOXKHOCTh CYIeCTBOBAHHA 9TOFO KaTHOHA Oblia paHee MpescKa3aHa pH 
mpousBeeHHOM JIbioapom 4H Ilerutom (‘) pacuere no Merozy MO, Koroppiii npu- 
BeJI K BbIBOJY O 3HaYHTeIbHOM CTAOHJIbHOCTM TakOrO KaTHOHAa. 

B cBxa3H C 9THM Hac 3aHHTepecoBas Bonpoc o MO cucrem 43 Tpex KOHJeH- 
CHPOBaHHbIX KOJIell, BKJIIOUAIOUIMX NATH- H CeMHYWICHHbIe WHKJIbI, H MbI MpOHu3- 
Bel pacuer 9HeprHH MO tTakux cuctem mo o6biIgHomy Metozy MO B mpu6uH- 
*Keuun JIKAO. PesysbtTatTbl pacueta, BbIpaxKeHHble Yepe3 KYJIOHOBCKHe HHTe- 
rpaubt C u pesoHaHCHble HHTerpavbl 6, MpHBeeHbI B Tab. 1, re MaHbl 9Hepruu 
Bcex BbiIrogqupix MO u AByX HH3IUMX HeBbIrowHbIx. Haw pacuer nosrBep Kjaer 
BbIBOA J[broapa u Tleruta oTHOCHTebHO CucTeMbI V, MOCKOJIbKY Y JTOM CHCTeMbI 
umeetca 6 Bbiroquplx MO ana 12 snekTpouos, a 13-H x-91eKTPOH WOMKeH HaXxo- 
MTbCA Ha OpOuTe, OCOMeHHaA 9HEPruA KOTOPOH paBHa HYyJIIO, TaK YTO MOXKHO 
OXKUAaTb Jerkoro OTPbIBa 9TOFO JeKTPOHA, TOra KaK 9HeEpruA 3aHATHIX MO 
focraTouna ja oOecneyenuA craOusbHOcTH cucTeMbIC,;H = (12C + 17,82 8). 


Y cucrem III, IV, VI u VII, kak noKkasprBaer pacuer, uucso BEIroqHEIxX MO 
PaBHO UHCIY HaJIMUHbIX Nap T-IIEKTPOHOB, TaK YTO TaKHe CHCTEMbI AOJIKHbI Cy- 
I€CTBOBaTb B BUJle HeHTPaJIbHbIX MOJIEKYJI, B COOTBETCTBHM C BO3MOXKHOCTbIO 
HanuCcaTb JIA HX CTPyKTYpHble (OpMYVJIbI C ABOHHbIMM CBA3AMM VW CO BCeMH Ye- 
TbIPCXBAJICHTHBIMH aTOMaMH C. 

Jlanee, MbI Halu, uTo y cucremp! II c 11 <-a3neKkTpoHamu uMeeTcA 6 BBITOL- 
upix MO, Tak 4TO Taka KOHJCHCHPOBaHHad CHCTeMa JOIKHA OOJaaTb TeH]leH- 
Well K MpHcoeqMHeHUIO JIMUIHero 37eKTpoHa c OOpa30BaHHeM C,,Hy . Un- 
TepeCHO OTMETHTH, UTO Y NeHTaIMHa TaKOM TeHeHUM HeT (y Hero uMeeTcA 4 BEI- 
roqupix MO u 8 x-31eKTpOHOB), H KOHJeHCalWA TpeTbero WiecrHuIeCHHOFO KOJIb- 
ila K HadbramuHy B V Tak?Ke He NpMBOJUT K NOABeHHIO CBCOOMHOFO MecTa Ha 
BEIrowHon MO, Tak uro HamM4uNe Takoro CBOGOLHOrO MecTa ABJAeTCA CielMpH- 
yeCKOH OCOOeCHHOCTbIO HMeHHO cucTembl II u3 ABYX MATHWICHHBIX WM OHOFO Ile- 
CTHWICHHOrO WHKIOB. O6paTHoe momoxkeHHe uMeert Mecto y cuctrempl VIII, 
y KOTOpoM ecTb TombKO 7 BHIromHBIX MO u 15 x-9eKTpoOHOB, Tak YTO WHKI 
C,¢Hig WouxKeH ObITb, KaK HM TPOMMINM, yCTOMUMB B Bue OHOSapAHOrO Ka- 
Tuona. Cuctema VIII rakxxe ormuuaeTca OT CHCTeEMBI 13 JBYX KOHJe@HCHPOBaHHbIX 
CeMMWICHHBIX Kose («rentasmvHa»), y KoTOpol ecTb 5 Bpirogqubix MO u ofna 
MO c nymesoi o6MeHHOM aHeprueH. HanOosee MHTepeCHbIMH MpeACTaBJAIOTCA 
HaM pe3yulbTaTb Lua cucrem lu 1X. Jia neppoli 3 Hux MbI Hal 6 BbIrOAHbIX 
MO, torga Kak 4HCJIO Z-3/IeKTpOHOB paBHo 10. Oro o3Hayaer, 4YTO Yy WnkKJa 
CioHio (I) MoxKHO O*KUJaTb TeHJeHIMM K MpHCcoeMMHeHH1O 2 JIMUIHHX 9/1eKTpO- 
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HOB C OOpasoBaHHeM AByX3apaAqHOoro aHvoHa. CilefzyeT, mpaBla, 3aMeTHTb, YTO 
npucoeyqunenve 2 JIMIHHX 9EKTPOHOB MOXET ObITh 3aTPYMHEHO H3-3a HX OT- 
TaiKuBaHusa. C Apyroi cropousl, B cayuae 1X umerorcs 16 c-31eKTPOHOB H TOJIb- 
Ko 7 BbIrogubix MO, Tak 4To Taka CHCTeMa JOJIKHAa CTPCMHTbCHA OTMaTb 2 3/1eK- | 
TpoHa C MepexoqoM B AByX3apaAHbIM KaTuoH. IlocKoulbKy B 9TOM Cilyuae HeT | 
MIPCNATCTBHH, CBAZSAHHBIX C OTTAJIKHB@HHeM 9/IEKTPOHOB, MbI NoOJlaraeM, 4TO Ta- 
Kad KOHJ@HCHpOBaHHad CHCTeMa US 3 CeMMYJICHHBIX KOJIell JOJIKHA CYLWeCTBO- 


BaTb B Bue comM [CisHie]?* X? . 


Ta6auna 1 
Sueprua MOJICKYy JIAPHbIx opOuT 
v th (Vv v 
| 
C4 2,528 | C+ 2,498 C+.2,48 8 C+2,478 C+2,458 | 
Coe a oa C+4,628 C+ 1,718 C+1,683 ((C+1,730 i 
Camiysa 8 C41'628 C+1,688 C+1,688 Cat-73 sam 
C+ 0,57 8 C+ 0,81 8 C+ 1,008 C+ 1,008 C+41,008 = 
C+ 0,35 8 C+ 0,628 C+ 0,83 8 C+ 0,838 C+ 1,00 8 
C+ 0,358 C+0,46 B C+ 0,48 8 C+ 0,648 C+ 1,008 99 
C—=1 00-8; ero rs G210728 GS 0228- C 
ae BS C= 192138 C—0,598 Ga dais C— 4,008 
: C—1,008 
Uvcwio 3vleKTpOHOB 14 12 12 43 
40 
Vi 
Vu vill < ™ xX 
M7 fs Sie ano 
: \ 
C+ 2,438 C+ 2,45 8 CHRD R C498 
? t ’ ? A + 2,41 8 C 7A aye 
ee C+ 1,79 8 C+ 1,808 C+ 1,83 3 Chi 74 3 
C4 1,778 Glad a7 tee C+ 1,808 C483 6 Code 72) Ben 
Serie C+ 1,308 C+ 1,338 C+1,348 C+ 1,188 
C+ 1,13 3 C4113 3 C+ 1,248 C+ 1,348 C+ 17008 
C+ 1,003 C+0,768 C+1,108 C+ 1,308 C+ 0.688 
+0, 248 C+0,248 C+0,458 C+0,628 Ch 
C— 0,46 8 C0, 33/0 G=.0, 318 C70 
46 8 ; SS Ont C— 0/508 
C—0,718 C= 0748 = "00 | 
7a C— 0,458 C—0,21.8 C—1,008 
Oncs0 aeKTponos 14 14 15 16 13 
oO 


Cucrema X o6mayaer TakuMU xKe TO xXapaxtepy MO, kak u V 
7 ee CNHTaIOT CBOHM IIPHATHBIM OJITOM BbIPasHTb OyaroyapHoctS 
- E. BOWIMHY, OOpaTHBLIeMy Hallie BHUMaHHe Ha STy mpo6semy. 


Muctutyr o6mel u Hneopranuueckoi xumuu 
um. H. C. Kypuaxosa 26 ViLtoee 
Akayemuu nayK CCCP 


LMTHPOBAHHAS JIMTEPATYPA 
GoW il kimS oun, Ee AEC 6.1 tog alae Birmi 
Chem., 2, 95 (1956). ®W.vonE. Doering, L.H. Knox. J. a ar ole 


3203 (1954). ? R. Petitt, Chemist 
Rar atk eilba ate eatt 6) emistry and Industry, 1956, p. 1306. 4M. J. S. Dewar, 
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Jloxaagp AkagqemMuu nwayr CCCP 
1957. Tom 117, Ne 6 


PH3SHYECKAA XHMH A 


A. B. KHCEJIEB 


AACOPBLUMA TAPOB MPH OBPASOBAHHW HA NOBEPXHOCTH 
KOMIVJIEKCOB H3 MOJIEKYJI AJ[COPBATA 


(IIpedcmasaeno axademuxom M. M. y6ununem 27 VI 1957) 


Hapsayy c MOJMMOuNeKyIApHOH acopO6uueH napoB, xopolwio onucErBaemMol 
ypapHenvem BOT npn Ooubuimx sHepruax alcop6unu, Kora B3aNMoJelcTBHAMU 
exK Ty MOJeKyJaMu acopOaTa MOXKHO MpeHeOpeup (1,7), BecbMa pacnpocTpaHeHbl 
cyuav, KOra OOJIbLLy1O POJIb HrpaeT B3AMMOJEHCTBHE aCOPpOHPOBaHHbIX MOVIe- 
Kyl, IpHBOMAMee K OOPasoBaHHIO Ha NOBEPXHOCTH KOMIVJICKCOB; B Cyyae BOI 
MOJICKYJIbI B STHX KOMIVICKCAX CBASHIBAIOTCA BOAOPOAHBIMH cBxa3aMu (* >). TIpen- 
cTaBJIACT HHTePec B CBA3H C STAM PaccMOTPeTb ascopOuNio Mapa c yueToM pacmpo- 
CTpaHeHHA KOMIWVICKCOB MoJleKkyJl afcopOaTa KaK MepneHAMKYJIAPHO K NOBepx- 
HOCTH, TaK HW BAOJIb Hee. 

PacnpoctpaHeHue KOMIVJICKCOB BJOJIb NOBEPXHOCTH Tocse MOKaIH3allWH MO- 
leKYJI Ha Me€PBHUHbIX AKTHBHBIX WeHTpax paccMaTpuBaslocb B padoTax (* ®), 
OHako B CyuaAX, NOJOOHDIX aCcOpOWUMH NapoB BOLI Ha rpacdbHTHpOBaHHbIX Cca- 
KaX, TAKMe WeHTPbI OTCyTcTBy1oT. TlosTOMy Mbl paccCMOTPUM 3Jecb culyual al- 
cOpOuMH Mapa Ha OJHOPOAHOM NOBEPXHOCTH, He HecymeH KakUX-IMOO cneyMdpuye- 
CKUX JIHX JlaHHOrO afcopOata ueHTpos. [Ipu sToM, Kak HW B KapTHuHe BOT, pr 
DacCMOTPHM OOMIMH cIyya BaH-J/ep-BaaJIbCOBbIX B3aHMOJeCHCTBUM B MOBepx- 
HOCTHOM CJIO€. 

[IpHMeHuM MeTO] KBa3MXMMHUCCKHX PaBHOBeCHU, KOTOPHIM Obl HCMOMb30BaH 
HaMM pH TepMOAMHaMMYeCKOM BbIBOJe ypaBHeHuA BOT (+). Paccmorpum wens 
KBaSHXHMHUCCKUX peakIMH: 

1. WepBpBuuHaad peaknuiacA OOPpazs0BaHUA CRHHMNUHEX 
KOMIMCKCOB: 

MouleKya Mapa + cBo6oqHad MOBepXHOCThyeCMHMYHEIM KOMIVIEKC 

KoucraHta papHosecus (*) 


K, =9,/p0, umm K,=9,/h®, (1) 


rye 6, — JOA NOBeEPXHOCTH, 3aHATOM EHHHYHBIM KOMMIeKCOM; 9,— OIA CBO- 
jOAHOH MOBepxHOcTU; p — JaBleHue napa u h = p/p, — OTHOCHTebHOe JaB- 
‘ 
jeHHe napa; K, = Kips 
2,.06pas0BaHHe KPpaTHHX KOMNAEKCOB BAOTb NO- 
Be pki TM: 


eCIMHHUHBIM KOMMIeKC + CJHHHUHBIM KOMIIICKC 
2 WBOUHOK TOpU3OHTaIbHbIH KOMIMJIeKC, 
eCMMHMYHbIM KOMMIeKc + JBOMHOH TOPH30HTaJIbHBIM KOMIVIeEKC Z 
= TpolwHol TOpH30HTaMbHbIM KOMIVIEKC HT. J. *. 
KoncTaHTbl 3THX paBHOBecHuit 


K,= 0,/0391; Ke = 6,/6,9., cisely (2) 


* Bo3moxKHOCTbIO OOpas0BaHUA KPATHBIX KOMMICKCOB H3 KPaTHbIX 2Ke MpeneOperaem. 
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rye 0, 03)... — HOMM ToBepxHocTH agcop6eHTa, 3aHATbIe ]BOHHBIMH, Tpoki 
HbBIMH H T. J. TOPH3OHTAabHBIMM KOMIJIeKCaMH. ITH KOHCTAaHTbI, cTporo Te 
BOpA, HeOJMHAKOBBI, Tak KaK 9HeprHs WH SHTPONMA acopOlMH 3aBHCAT ) 
KOopyuHalun. Yuer ato 3aBHCHMOCTH BBOJUT, OHaKO, HOBY!O KOHCTAHTY (s 
Tlostomy, mo aHasioruu c jollyuyeHveM B ypaBHeHHd BOT Win BepTHKaJIbHbI 
KOMMleKcosB (2°), QomycTuM, 4TO 


Ka hag ee (¢ 


Ecam aycopOuua ocTaeTCA MOHOMOJIeKYJAPHOM, T. €. BEPTHKaJIbHbIX KOM 
IlleKcoB He OOpasyeTca, TO OOMaA CTeMeHb 3aNOJIHeHHA MOHOCJIOA, COrJacH 
(1) u (2) mpu ycuosun (3): 


= = +%4+0+..= 


m 


= 6, [1 + Knby+ (Kn6)? + «1 ae < 


(BbIpaxaa uepes 1/(1 — Kn6,) cooTBeTcTBytouly!0 CyMMy YJleHOB reoMeTpHye 
cKol mporpeccun)*. Bsaoga 9, w3 (1) mu nog_cTaBnaa 4 = 1 — 6’, nomy 
yaem 
K, h(i —0’ 
ee (5 
1—K,K,A(1—0’) 
WJM 
aK, h(i—a/a 
Bee m A / m) fi (6 
ik Rett — aja) q 
IlomyueHHoe ypaBHeHHe 30TepMbl aJCOpOWHH pelllaeTcd OTHOCHTEJIb« 
Ho A 
6’ 
= vi id / n (7) 
K, (1 — 6’) (1+ K,8”) 
B smHenwHoh (opmMe OHO HMeeT BU 


6’/h(1 — 8’) = Ky + KnK, 8’. (8) 


YpapuHenua (5), (6), (7) coqepxaT TPH KOHCTAHTHI: &,, K, u Ki, 
3TOMY B OOMLeM CJIy4ae AIA Ollpeewenua Ki Hu Kn Hao HauTH &, He3saBH- 
CHMO. 

B orcytcTsne accomMalun, T. e. mph Kn ~0, sTO ypaBHeHHe MepexoJHT B 
ypapHenve Jlsurmopa «% = aK yh/(1 + K,A). Jaa cuabuo acopOupyrouluxca 
BeulecTB (K; > 1) Gombume 6’ yocturatoTres yxKe pH MasbIX h, nosToMy Ipo- 
usBeyenue A(1 — 6’) Mano ua Bcex 8’, u ypaBHeHHe TpakTHYecKH Mepexo- 
uT B ypaBHenve JlaurMiopa, T. e. OMHMCbIBaeT BbIIYKJIYIO H30TepMy, HW aA 
Kni>9. 

Tipu ymMeubuienuu K, usorepma (5) spipaxxaetcs S-o6pa3xoli KpuBoli — ona 
cHaYasla BOrHYTa, 3aTeM MpOXOMMT TOUKY MeperuOa u pHOMMKaeTCA kK Tpe- 
neny. Ip masbix Ky B 3TOM CJIy¥ae OOpas0BaHHeM BEPTHKaJIbHbIX KOMIIJICK- 
COB MpeHeOperaTb y2Ke HeJIb3s. 

3. OOpas0BaHnNe BEPTHKAMbHBX KOMUMeKCOB. JlonycTum upu- 
6JIMKEHO, YTO NOABJICHHe BEPTHKAJIbHBIX KOMIIJICKCOB He W3MeHAeT TOpH3soH- 
TaJIbHbIX B3aHMOJeliCTBMH B NepBOM Cjloe **, TaK TO afcopOiua B TepBoM 


* @ — BeMMUHHA acopOnHH, &,, — BeMYMHa aCOpOlHH B MJIOTHOM MOHOC.IOe. 


** B jasibHelilieM HaflO yYeCTb 9TO BJIMAHHe, a TaKKe TOPH3OHTAJIbHbIe BSAHMOeHCTBHA B 
KaxKIOM Cl0e, IPHBOANMHe HHOTa K BOHOOOpasHbIM H380TepMaM afcopo6uuH. 
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oe BbIparkaeTcaA ypaBHenvem (5), (6). [lopepx ropusonrabHbIxX KOMMVIeKCOB 
|pasHOH KpaTHOCTH HapalllMBalOTCA BePTHKAJIbHbIe KOMIMVIeKCHI. 

a) OOpasopanve TBOMHbIX BEPTHKAJIbHbIX KOMIJICKCOB MpOHCXOAUT Ha TOii 

gacTu 9’, KoTOpad He HeCeT KpaTHbIX BePTHKaJIbHBIX KOMIIIeKCOB. OG6o3HauuM 


} 
aTy cBoOo,Hy!o cBepxy uacTs 4’ yepes 4%. Torga, no (4), Aa KBa3HXHMH- 
yecKoH peakIun: 
MOJeKYJIbI Tapa -+ OTKpbITble CBeEPpXy KOMIJIe€KCbI MepBoro con <= 
<— JBOMHBI€ BEPTHKAJIbHbIe KOMIVIEKCHI 


K” == 6"/h0), (9) 


rye 6” — Jou MOBepxXHOCTH, COOTBeTCTBYIOIIad BCeM JBOMHBIM BepTHKaJIb- 
HbIM KOMIIekcaM. 


6) OOpasoBaHHe ‘TPOHHbIX, UeTBEPHBIX HM T. J. BeEPTHKAJIbHBIX KOMIVIe- 
KCOB: 


MOJeKy Jbl Hapa + ABOHHbIe BePTHKAbHbIC KOMIIJIEKCbI == 
<TPOMHbI€ BEPTHKAJIbHbIe KOMMVJICKCHI HT. Jl. 
KoucTaHTbl 3THX paBHOBeCHli 


ean UE RC ee OO, (10) 
Jlonyckaem *, Kak HM Up BbIBOZe ypaBHenua BOT, 4To 
K"=K"~...~K.. (11) 


O6maa aycopOuna paBHa CYyMMe BeJMUHH acopOuuu B BePTHKaJIbHbIXx 
KOMIIJIeKCaxX KaxKJoro Busa (1°), T. e. 


oa Biel (ch ge as a gee ae a ae 
= ¢mI(1 + 2Kih-+3 (Kh)? +...]. (12) 


Jlanee, lo ompeyzenenuio 0) u no (9), (10) u (11): 


/, 


prs gh ee” BW 
' 0 
=%{1+KA[1 + Kih+ (Kh)? + ...]} = aye i (13) 


CymMa B KBalpaTHbIX cCkKOOKax B (12) saBuJAeTCA MpoH3BO,HOH CyMMBI B 
KBapaTHbIX CKOOKax B (13) (7°), MosToMy O6mland CTelleHb 3alOsIHeHHA C y4e- 
Tom (13) 


Rage eae, nS ate 
Gn eK eae Leak 


(14) 


(K;=1, moromy, uro mph A=1 «=oo). Takum oOpasom, 6’ = 6(1 —A), 
rye 6’ mpeactapsaer alcop6uuio B MepBom cyioe (5), (6). Tlostomy ypaBHenuve 
TOJIMMOJIEKYJIAPHOH aycop6uHH C yueTOM OOpa30BaHHA TOPH3OHTAaJIbHbIX KOM- 
IJI€KCOB IpHHHMaeT BUI 

K, h[i—0(1—A)] 


deep ee 
ha 1—K,K,A[1—9(1—A)] 


(15) 
WJM, B JIHHeEHHOH copme: 
0(4—A) 
All—60 =z 


ym Ki + Kaki (1 — A). (16) 


* T]pu61m2KeHHO, Tak Kak BKJal N09 ajcopOenta B SHeprMio afcopOuMn yMeHbllaeTcA 
MO Mepe y/laleHHA OT MOBepXHOCTH, T. €. MO Mepe yBeMYCHHA BePTHKAa/IbHOTO KOMIIsIeKca. 
Sro JenaeT BHIBOL HETOUHBIM pH Oo/IbUIMX A, Kak HM B culy4ae ypaBHenuA BOT (2). 
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Sto ypaBHeHe ONNCbIBaeT H3OTEPMbI TOJIMMOJIeKy JApHOH alcopOuwH Kak 
¢ BbINyKJOH, Tak WC BOrHYTOM HayambHOH YacTbIO (C OMHOK HM C ABYMA 
Toukamu nepern6a). IIpu Kn=0 ono NepexoquT B ypaBHeHHe C_ BBIITYKJIO“ 
HauvaJIbHOH YaCTbIO . 

Kh 4 
= 1 a ee (17) 
Py? Oe ; ri 
A-OK Cea, m 


S10 ypaBHenue coBlayjaeT c ypaBHenvem BOT, ecm Ky=> 1, 7. e 7a 

CHJIbHO alcopOupyioulxca BeulecTB. Jia cna6o ajcopOupylolyAxcA BeleCTB 
(manne Ky, Oombume K,) upu Oombumx h 8 ocraeTca ele Masol, NOSTOMY 

(17) nlepexoguT B : 
, h K 

A i : beh (18) 


O(1 LN eA a(1—h) ~ on K Qn ’ 
T. €. OHO CIPpAMMIAeTCH B KOOpfuHaTax ypaBHeHua BOT, HO c¢ OTpulaTeJb- 
HbIM HAaKJIOHOM. 

IIpHpeyeHHoe omucaHve alcopOunu mapoB c OOpasoBaHHeM KaK BepTHKaJIb- 
HbIX, TaK H TOPH3OHTAJIbHbIX KOMMJICKCOB ABJIACTCA MPHOJM2KeCHHbIM, TaK Kak 
coepxuT JomymjeHua (3) u.(11). B JecTBHTeAbHOCTH SHEPrusA MU SHTPOMMA atcop- 
OUMM 3aBHCAT OT KOOPAUHALHH MOJIeKYJI B KOMMIeKCaX. ITO OTHOCHTCA Take # 
WK 3aBepIeHHIO alCOpOlM B Kax%KOM CsI0e, KOTOPOe MOXET ObITb CBAZAHO C TO- 
BbILeHHOW S9HeprHuen. ! 

Bombpwol uHTepec mpefCTaBAIOT cuIyyaH, KOra BOrHYTad B Hatiasle H30- 
TepMa TIPOXOJMT Be TOUKK Nepern6a, HalipuMep, pH axcopOuMu MapoB MeTaHo- 
Jia i MeTHJIaMHHa Ha rpaduTupoBaHHoli caxe (°, 14, 1"). Stu cryyan XOpowo Onn 
CbIBaioTca ypaBHeHHem (15). B paGore (1%) u30TepMbI 3TOTO THMa ObIIM OMMCAaHE! | 
MeTOJaMH CTaTHCTHYeCKON TepMOAHHAMUKH Ha OCHOBE MpeACTaBJIeHHA O OKasH- | 
30BaHHOM CJIO€ IPH COOTBETCTBYIONIEM NOoMGope KoHcTaHT, M30TepMbl MOHOMOVIe- # 
KYIAPHOH afcopOuHH c yyeToM B3aHMOselcTBUA acopO6aT — afcop6aT MOryT 
ObITb ONHCaHbl Ha OCHOBe JByMepHoro aHasiora ypaBHeHua Bau-jep-Baayipea 
(14) *. ConocrapyleHve pa3JIHUHbIX ypaBHeHHi H30TeEPM MOHO- HW MOJIMMOJeKyAp- 
HOH aXCOpOMHH C OMIbITOM OyJeT CHeaHO B CJleLyoureM COOOmeHHH. 


Mucrutyt (bu3vueckoi XxuMHH Iloctynu0 
Akayemuu HayK CCCP 26 VI 1957 


UMTHMPOBAHHAA JIATEPATYPA 


1H.H.Asryas, lr. H. Bepesuu a ap., KOX, 80, 2106 (1956). 2 HY? Ae 
yup, l.U.bepesum nap., Use: AM CCCP, OXH, 1957), 10215 2A Be Kemecumeres 
.B. Kopanesa, K®X, 30, 2775 (1956). *H. H: Asryus, O. M. lxuram 
.B. Kucewes, JAH, 86, 95 (1952). °H.H.Apryat,O.M. 0 xurut u mp., JAH, 
2, 105 (1952); 101, 285 (1955). © O. Theimer, Trans. Farad. Soc., 48, 326 (1952). 
_M. Ty6uuun, B.B.Cepnuncku it, JAH, 99, 1033 (1954). § M.M. Ly 6u- 
H, E. . Sapepuna, B. B. Cepnuuckud, J. Chem. Soc. 1955507608 
.H.K y p6 ato s, Coopn. Mopepxuoctnple xuMMYeCKHe COeAMHEHUA H HX POJb B ABICHHAX 
mcopounu, M., 1957, crp. 223. 1C. Bpyuayep, Axcop6una rasos u napos, WJI, 1948. 
iR. A. Beebe, R.M. Dell, J. Phys. Chem., 59, 754.(1955)." 2 GSP aleT cae 
Smith, J. Phys. Chem., 54, 856 (1950), ™%R.M. Barrer, W.1.Stnart, J. Chem 
Soc., 1956, 3307. 14 J. H. de Boer, The Dynamical Character of Adsorption, Oxford, 1953. 


Be em OST 
Aus = 


* YpaBHenuio usorepmbl aycop6unu (5) coorBercTByeT ypaBHeHHe cocTosHHA 
mo = RT(1 + By/o + B;/w? + ...), (19) 


PLe T-DBYMEPHOE TaBJICHHe, G-MOUab, MPHXOAALLAACA B MOHOCHOe Ha MOJIeKyy ayzcop6a- 
ta, By, By — xoadunnentn. 

Ypapuenne (5) nouyuaercs TakxKe TIpH BBeLeHHU KOSppUUHeHTOB aKTHBHOCTH B (1), ecm 
MIpHHATb, YTO HX 3aBHCHMOCTb OT 0’ BEIpaxaeTcaA MHHeHHOH dyHKUKeH B SKCMOHeHTe 1 pas- 
JOMKUTS STY PYHKUMIO B PAL, OTpanuynBanch AHHeLHBIM UNeHOM. 
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Hoxaxano Arkagemuu nayr CCCP 
1957. Tom 117, NM 6 


PH3SHTECKAA XHMHA 


'T. Ac MHCKWMHOBA u JI. f. THHAWH 


KMHETHKA PEAKIMA HATPHA C BOAOH MW CHCTEMAMH: 
BOJIA — JMOKCAH, BOA — MACJIAHAS KHCJIOTA 


(ITpedcmaeaeno axademuxom IT. A. Pe6undepom 22 VI 1957) 


IIpm ucceqoBaHHu KMHeETHKH PaCTBOPeCHHA MeTasIIMYeCKOTO HaTPHA B OeH- 
OJIbHbIX PaCTBOPaX MACJIAHOM KUCOTHI MpPeACTABAOCh UHTepeCHbIM H3YYHTb 
MMAHME BOAbI Ha XO 3TOTO Mpouecca, OHAKO, MperxKe eM H3y4HTh PeaKLHIO 
laTpHA Cc CHCTeEMaMH 6eH30/1 —Macaa- 
af KUCIOTa— Boa, clegoBano Bpi- “2H : 
CHUTb, Kak pearupyer HaTpnii c “” [ 
HOH BOOM, a 3aTem c cucTemamu 360+ 
Oa — MacJIaHaad KMCIOTa. Pesyib- 
aTaM 9TUX UCCIeMOBaHuH UU NocBA- 
aeTCA HaCTOAMad CTaTbA. 

Bola, BCIEACTBHe OYEHb OOJIBINIOH = 
KOPOCTH ee B3aHMOJIeHCTBHA C Ha- 2p 
pveM, pa30aBisviacb MOKCaHOM, 
OTOPbIM; KaK Noka3a/IM npesBapu- 
@JIBHbIe OMBITHI, IPH KOMHATHOHM Tem- = U 
epatType He pearupyeT c HaTpHem, Z 
30 BCAKOM cCylyyae, C BBbIJeueHHeM 
3070pona. B CHCTeMaXx, COCTOAMIUX U3 Puc. 1. Kpupele eee: Pee B BOJHO- 
PALL WH wacaaHOR xucroTH, pom» . MOKCiHORHN oreTeMax. | O— ofvew, suzentT 
‘BoeoOpasHoro «pasOaBHTeNA» BOM! x yopmampupim yenosusm) c 1 cM? noBepxuocTn 
ArpaJia KHCJIOTA. HaTpua. Ludpbl mpH KpuHBbIX OTHOCATCH K HO- 

Metoquka mpoBeyeHHA OMbITOB MepaM CHCTeM 
eTaBaslach mpexHeli (1), C TOM JIMLUb 
aZHHIeH, UTO MPH M3yYeHHM peakUM HATPUA C BOJOL HM BOAHO-2HOKCaHOBBIMA 
-HCTEMaMH TPYOOUKM, B KOTOPble 3akNOUaJICA HATPUH, OpaJMCb MeHbIUerO AHa- 
wetpa (~1 mM) c TeM, 4TOObI ene Oolee COKPaTHTb MOBEPXHOCTb COMPHKOCHO- 
eH MeTauvia c pacTBopoM. IIpH 2TOM MbI 3apaHee yOeqHIHCb, 4TO Takoe 
“y2KeHHe MIpocBetTa TpyOoueK He MellaeT paBHOMEPHOMY TeYeHHIO PeaKIUHM, O 4¥eM 
‘BHJIETEILCTBYeT puc. |. 

OnbirTbl mpoBoszMiucb mpH 20°. Hapecka HaTpua ~3 MY ; 9BAMOMETPOM CILy2KH- 
1a muKpoGioperKa, Boga mpegcrapasia co6ok OuqucTuaaT. JuoKcan-1,4 
KanbOayMa, MHOrokpaTHO BbIMOpOxKeHHIH, T. Kun. 100,8; T. ma. 11°; 
om 1,035; cy No 3HaveHHAM STHX KOHCTAHT, OH Obl MpakTHYeCKH Oe3BOZHEIM. 


-MacisHaa Kucnota (!) — XMMMueCKM UMCTHI MmpenmapaT c T. Kan. 162° 
1d 0,9640. Harpnit (*), Take XuMMueCKH YMCTHIH, He coJep2Kall NpHMecu 


cain. 


240 


=f) 
Z 4 6 8 10 mun 
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IIpusoqum cocTaB H3yYYeHHbIX CHCTEM. 


Bowa—fuoKCaH 


Ne cHcTeMbI 1 2 5 4 5 KC 
Kou. BOAbI B MON. WOuAx x 108 330 900 700 750 830 7 
Boha—MacuaAHAaA KUCMOTA h 
Ne_cucreMbl 1 2 3 4 o 6 7 8) 

Kon. BozbI B MON. Romax><108 0 XO) DA) 4,0 8,0 16 31 62. 
3 10 14 12 13 14 15 f 
114 204 333 500 667 750 800 f 

16 LT 18 19 20 24 


833 875 900 909 923 1000 


PeakiuA C YMCTOH BOJOM 3akaHyHBaslacb B TeYeHHe HeCKOJIbKUX CeKYF 
(1 cex. npa 20° u 3 cek. npu 4°), uro oueHb 3aTPYIHAO BU3yalbHOe HaOsOy 
HHe 3a xoJloM peakuun. Ilostomy 6o/IbWIMHCTBO ONBITOB OHIO NPOBeAeHO C BOJHI 
JMOKCaHOBbIMH CHCTeMaMH. J[aHHble, XapaKTepH3y!OWMe 34BHCHMOCTb CKOPOCI 
peaKIJMH OT KOHICHTpallHH BOAbI B TAKHX CHCTeMaX, H30OParxKeHbI Ha PHC. 2. 


Bed 2h 
om?-CeK 10 
1G, 
2-9k6 wo? ng 
CM2-Cek. 
oy l 
12.0 
120 
NI f0 
60 
47 30 
We 
= een ; ea ; 
fe ] 91215 18 2h 26 27 30 93 3537 3.9 4 
O33 06 47 08 Q3 06 a. ; j o 
¢ o—— “9 On0 
Puc. 2 Puce. 3 


Puc. 2. 3aBucuMocTb CKOPOCTH PaCTBOPpeHHA HAaTPHA OT KOHUEHTPaAMHH BOI B BOJHO-HOKCaH 


BbIX CHCTeMaX 1 


Puc. 3. 3aBHCHMOCTb CKOPOCTH PacTBOpeHHA HATPHA B CHCTeMaX MaCJIAHAA KUCMOTa — BOA O 
KOHUCHTpaluu BOJbI B HUX 


M3 sTux aHHbIXx culelyeT, YTO CKOPOCTh peakUMH B cucTemax NeNe |1—4 ap 
JIACTCA JIMHeEHHOK (byHKUMeli KOHWeEHTPallMH B HHX BOJbI WH, TaKHM 06pa30m 
NOMYHHAeCTCA ypaBHeHHiO peakitMH NepBoro nopsyKa dC/dt= kC c KoucTaHToH 
papHoii 4,7- 10°. C mepexoyom xe oT cucrembi 4 K cucTeme 5 CKOpocTb peakUMl 
Pesko BospactaeT, NOcTHrad 3HaYeHMM, OM3KHX K 3HAYeHHIO CKOPOCTH B YHCTOI 
Bowe. Mensetca M nopaqoK peaknuu, npHOrMxatommtict K HyeBoMy, Xapak 
TePHOMY JIA PeaKIMH HATPHA C YHCTOH BOOM HU BOJHO-AHOKCAHOBbIMU CHCTeMa 
MM CO BCe yObIBaIOUIMM COJep2KaHvemM JMOKCaHa. 

IIo Bcei BeposTHOcTH, AHoKcCaH OOpasyer c Bool, MOCpeCTBOM BOJOPOHEI 
CBAZCH, PAN OKCOHMEBHIX COeIMHeHHIt (?) H TEM CaMBIM B H3BecTHO! Mepe HHak: 
THBUPyeT Boy. Peskoe yckopeHue peakuMH, HaOmIOaemMoe pH nepexoye o7 
cuctembl 4 k cHicTeme 5, MOxeT ObITb B TAKOM cyIyuae OG ycOB/IeEHO COOTBETCTBYIO: 
WHM Pe3KHM MOBbIINeHHeEM KOHIeHTpalun «CBOOOAHOM» BOLI, Mmpeobsmalanen 
ee NONM Hal LONen BOAbI «cBA3aHHOMy. B nob3y TakOro npesnoroKeHUS, 10-BH: 
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MOMY, FOBOPHT POCT BeIHYMHbI SHEPrHM aKTMBALMH MpH Mepexoye oT yucToH 
DAbI K BOJIHO-MOKCaHOBbIM CHCTeMaM. 

Kak MokKasaJIM U3MepeHHA CKOPOCTH peaKUMM BOAbI C HaTpHem upu 4, 14 u 

*, ee Kaxkymaicd SHeprud akTuBaluH 6 KKa/Momb *, a JIA peaKUMH BOJHO- 
oKCaHoOBoH cuctempl No | (10 H3MepeHHAM cKOpocru mpu 20, 380 un 40°) 
Ht,5 KKam/MoJIb. Kak U3BeCTHO, 9HEpruA BOJOPOAHOM CBA3H Je2%KHT B Mpele- 
ax 6—8 KKas/MOb. 
SaBUCHMOCTb CKOPOCTH pacTBOPeHHA HaTpuA B CHCTeMaX MaCJIAHad KUCIO- 
BOJla OT COJEpXaHUA BOA] UZ00paxKena Ha pu. 3, NoparxatonluM cBoeo6- 
A3HbIM «CTYNCHYAaTbIM» XapakTepoM. [padukK cocTouT u3 pxfla «cTymeHeli», 
fAPAILICbHbIX OCH AOCIIMCC, COOTBETCTBYIOINMX HEKOTOPOMY AMana3s0Hy MoOmAp- 
IIx COOTHOMeHH Ii BOMbI HM MACIAHOM KUCJOTHI, B Mpefelwax KOTOpOrO CKOpocTb 
fACTBOPEHHA HATPHA OCTaeTCA NMOCTOAHHOM, NOYHHAACh ypaBHeHHlO peakILHH 
weporo mopayka. IIpm arom «cTyMeHH» pa3iMyaIoTCA pyr OT Apyra Kak MO 
yiuHe, Tak H M0 BbICOTe, T. €. MO «MOACKOKaM» CKOPOCTH TIpH NObeMe C OMHOK 
TYMeHH» Ha Apyryro. He meee crpaneH Take H TOT (MHOTOKpaTHO MpoBepeH- 
\bI) Cllajl CKOpOCTH, KOTOPHIt HaGOMaeTCA MocMe TpeTbei CTyNeHH UH Mpemue- 
BYeT MOcJeqHeEMy Pe3KOMY YCKOPeHHIO peaKUHH, KOrla 3HaveHHA ee CKOPOCTH 
pHOIM2KaloTCA K 3HAYeCHHIO, XapaKTePHOMY JIA peakilHu Cc 4YHCTOH BOJOL. 

BosuukaerT ecTeCTBeHHbIM BOMpoc O Mpupose cTOMb CTpaHHOH KMHeTHYeCKOH 
KOHOMePHOCTH, O MexaHH3Me «cTyMeHy¥aTorOy adpeKta. CyA MO TOMY, YTO 
jToT adpeKT He HaGOwlodaeTca pM AelicrBMM Ha MeTaMuecKu HaTpuh OAHOH 
Obl WIM OHO MaCJIAHOM KUCJIOTHI, CJleAyeT 3aKIIOUMTb, UTO OH ABIAeCTCA 
WIeICTBHeEM COBMeCTHOrTO fleHCTBHA Ha MeTaJIJI OOOHX 3THX peareHToB. Ecau 
elepb JONYCTHTb, 4TO BOJa MH MaCJIAHaA KUCIOTa He BCTYNaIoT Apyr c Apyrom 
- Kakoe-JIH60 B3aHMOJeHCTBHe, TO BEPOATHO, ¥YTO B NepByIO OYepedb Mpopea- 
upyeT Cc HaTpHeM BOla, TaK KaK «KaXyuladcd» 9HEPrHA AKTHBAWMM STOW peak- 
wn 6 KkKau/MOJIb, a WIA peakWMH Cc MacIAHOH KUCOTO (pacTBOpeHHOLi B 6eH- 
jome) 13,5 KKa/Momb **. OHako HalpaliMBaeTca mpelmouoxenHe, 4TO Mac- 
(AHaA KUCIOTA OOpa3zyeT C BOMOM, 3a CUeT BOJOPOAHEIX CBAZCH, PAL MOJIeKyJIAP- 
(bIX coequHeHHH. MmMeHHo B OOpa30BaHHH TaKHX COeAMHEHHH, Mrpaloulux Mep- 
SCHCTBYIOULYIO POJIb B KHHETHKE peakIMH C HaTpHeM, HM CilefyeT, KaK HaM Ka- 
e€TCH, HCKaTb KOU K pasralKe OOHapyXeHHbIX KHHETHYUeCCKHX 34KOHOMePHO- 
Tel. 


Tlocrynuso0 
By WO Tay 


WHMTHPOBAHHAA JIMTEPATYPA 


ipl, bunnnan, I. A. Min cxuno sa, Vi Ally ru no Bay MAH, 106, No4, 683 
1956). * A. E. ®aspopeKkunh, Kype oprannyeckow xumuu, JI., 1931, crp. 183. 
3. 1B. Deel iki, de Saree dv Aig Chenk Soe, Wy Oy Ole) (CIOS): 


* TIo qannpim JIusa u Cpeka (*) E peakuwn MexK/Ly MeTaJIMYeCKHM JIMTHEM H MapamMu BOI 
OCTAaBIAa, B 8ABMCHMOCTH OT JaBeHUA Napa, OT 6,2 Ro 5,5 KKas/MOuIb. 
** KoJIMUeCTBA BOJIbI B CHCTeMe, COOTBETCTBYIONCH MepBOM TOUKe MepBol cTyMeHU, yxKe 0- 
TATOUHO JIA MpeBpauleHHA BCeli HABECKH MeTAaJIIMYeCKOFO HaTPHA B ero THApar. 
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Jloxzann Akagemunu wayk CCCP 
1957. Tom 117, Ne 6 


PEOXHMH 


Unen-Koppecnongzent AH CCCP O. A. AJIEKHH u H. 1. MOPHUEBA 


K BOMPOCY O CTABHJIbDHOCTH KAPBOHATHOM CHCTEMBI 
B NPUPOAHbBIX BOJAX 


KapOouaTHad CHcCTeMa, BKJIIOUaIONat B Ka¥eCTBe OCHOBHbIX KOMMOHEHTCE 
COz, HeCOs, HCOs’, COs”, Ca’ u H’, aBiaeTCH BaxkHelleH CHCTeMOM Xf 
MMUECKHX PaBHOBECHHi B IPHPOAHBIX, OCOSeHHO MpecHbIxX Bowax. Ona TeCHO CBP 
3aHa C OHOJOrMYeCKUMU ABJICHHAMH, OMpelesAeT YCIOBHA PaCTBOPeHHA H BbIIT 
WeHuA B OcazoK CaCOs u uMeeT OOJIbIlloe 3HadeHHe JIA NOHMMaHHA pada Oph 
IleCCOB, PaCCMATPHBaeMbIX B MMHepaJIOrHH, TeoJIOrHH MW TeXHHKe. * 

OcHOBHbIMH YCJIOBHAMH YCTOHMYMBOCTH KapOOHaTHOH CHCTeMbI ABJIATOTC! 
BO-IlepBbIX, paBHOBecHe COs, pacTBOpeHHOH B Boyle, c COz, Haxofamelica Hi 
PaCTBOPOM H, BO-BTOPbIX, COOTBETCTBHe coslepxKaHHA Ca” u CO; c BeNMUHHC 
MpovsBewenua akTuBHoctel [Ca‘*]- [COS] = S, mp anubix dusvyeckux yore 
BHAX H HOHHOH cule pacTBopa. i. 

@MakTopbl, onpelesAioulNe KaK MepBoe, Tak M BTOpOe YCIOBHe B NpHpoAe 
H3MCHUMBEI, MOSTOMY JWI KapOOHATHOH CHCTeMbl MOryT CO3JaBaTbCA YCJIOBKE 
JWIsl CABHTa paBHOBeCHA B TY WIM HHYy!O CTOpoHy. Oco6eHHO slerkKO H3MeH! 
eTCH KOJM¥eCTBO pacTBOpeHHOH COs, s3aBucsmee CT MapluabHOroO WaBlenVe 
COz Ha pacTBOpoM HM OMOJIOrHYeCKHX IIpOMeccoB, OT KOTOPOH B CBOIO OUepel| 


3aBHCHT COodepxKaHHe HCO, H, CJIEOBaTeJIbHO, EOn 

CooTBeTCTBeHHO 3THM JBYM YCJIOBHAM WIA XapaKTePHCTHKU OTKJIOHeHHH C 
YCTOHYMBOrO paBHOBeCHA JaHHOM CuCTeMbI MOryT ObITb Be B3aH4MHOCBA3SAHHbI 
BeJIMYHHBI: COz, H36bITOUHOe IIPOTHR PaBHOBeCHOrO, HM CTeMeHb HaCbIIIeHHOCTS 
pomp! CaCOs. Jia xapakTepHcTHKu OTKIOHeHHA COz NpHHATa BeMunHa Tal 
Ha3bIBaeMOH arpeccHBHOH COs, NMOJyYNBIUad WMpoKoe MpwMeHeHHe B Tex 
Huke. J]Iad XapaKTepHCTHKH HaCbIN[eHHOCTH Bobl CaCOs HanGouee yOOHBI 
MOKa3aTeeM ABJIA€TCA OTHOWEHHe BeEJIMYMHbI TMpow3BeleHHA aKTHBHOCTe 
[Ca:-]- [CO], HatiqenHol ananu3som, K npuHaAToH ama CaCOs Ha ocHoBaHH 


SKCIICPHMCHTAIbDHBIX ONpeseseHuit. 

KapOonaTHad CHCTeMa B COCTOAHHM HeHACHILeHHOCTH, H3-3a Gobo Mmpak 
THYeCKOH BaXKHOCTH STOO BOMPOCa, CBASAHHOFO C arpeCCHBHBIM JeHcTBHeM BOL, 
Ha OeTOH, MofBepralacb MHOFOUNCIeHHBIM HcceqoBaHuam. Menee usyuen 
CHCTeMa B COCTOAHHM MepecbilleHHus. 

MuoruMn HcCcreOBaTeAMH YCTAaHOBJeHO, YTO 3HAYHTebHAA YaCTb BOI, 3ey 
HOH MOBepXHOCTH HaXOMMTCH B COCTOAHMM NepecbueHun CaCOs (,”). Occ 
OeHHO 3TO OTHOCHTCA K peKaM HM O3epaM IPH YCOBMM JocTaTOUHO xopomelt az 
paltau u dorocuutesa. IIpu stom cremeHb mepecbumenua CaCOs ocruraer HE 
peAKo OombumMx BemuuHH (fo 5—10 u Gomee pas). K comameHuto, cpaBHHMocT 
MMeWILMXCA JaHHbIX 3aTpyMHeHa OTCYTCTBHeM OOILeCMPHHATHIX KOHCTAaHT. 

Hamm uccieqoBaHua, pH KOTOPbIX ObWIM MpWHATHI KOHCTaHTE! Za 20° 
Ky = 4,16:10° (()" Ke == 3.82 10) nS ree (°) NoKa3aiHu, YT 
Ha peke Boure (°) nepecbimleHie HadMHaeT HaGOLaTbeA HMDKe Basenusa p. OK 
M lpeBbiluaeT HOpMy B 6,6 pas B Hu>KHeM TeueHHH. Hanwune akcrepuMeHnTasE 
HO yCTaHoBJeHHoro (bakTa pacTBopesua CaCOs BomxKckoH Boo mpH oTHC 
INCHHM BeJIMYMH MpOM3BeAeHHA AKTMBHOCTeH, HalieHHbIX NO aHamMsy, K MpE 
HATOH, MeHbINe CAMHUUbI, H, HAOOOPOT, OTCyTCTBHE pactBopumoctu CaCOs mp 
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OTHOWEHHH, OOJbINEM CAHHHUBI, WOKasbIBaeT, UTO IPHHATbIe KOHCTAHTbI XOPOLIO 
XapaKTepM3yIOT COCTOAHHe KapOOHaTHOH CUuCTeMbI. CileOBaTeJIbHO, MOXKHO CUH- 
TaTb BMOIHeE JOCTOBepHbIM CYLeCTBOBaHHe B IIpHPOAHbIX BOMAaX OOMbIUMX Be- 
JIMUHH NepecbujeHHa CaCOs. B PpiGuHckom BoloxpaHHJiMle, HallpHMep, Ha- 
CbILLeHHOCTh CaCOs B NOBepXHOCTHBIX CJIOAX BOJbI IpeBbIllaeT HOPMY JIeETOM 
IIpH HHTCHCHBHOM (oTocuHTese B 58 pas (*). 

IlocraBsleHHble HaMH CMellMaJIbHble 9KCMePHMeHTLI B JaOOpaTOPHBIX yCJO- 
BHAX (°) MOKa3bIBalOT, TO Mp cmaOoM NepeMellMBaHHM BOJbI, CO CTeMeHbIO 
nepecbiileHua CaCOs B Hayase B 4,0 pasa, B TeveHHe 30 cyTOK BBINayeHuA 
CaCO, He NpoucxXo,usO, HECMOTpA HaTO, YTO B 
KOHIUe CpoKa HaOsIOJeHHH TepecbilleHve MpeBbi- 
culo Hopmy B Il pas. 

Takum oOpasom, B Bosax Bourn-u Jlona u 
IIPyrHX peK, HeECMOTPA Ha HaslMuMe B HAX Tepe- 
cbimeHua CaCOs, BbinaleHHa TBepyon cba3bi He 
MpOWCXOMMT, XOTA OOeraHue B HUX BOJBI OT 
MCTOKa JO yCTbA WpofomKaeTcA JO HeCKOJIbKUX 
HeJIeJIb. 

Uem Ke OObACHHTb BOSHHKHOBeHHe CTOJIb 
“3HAUHTebHOFO MepechumenuaA Bomb CaCOs u 3a- 
| MCJWICHHOCTb eFo BbIMaeHus? 
 JIpusunoi mepecpunenua pacrsopa CaCO, 
| SBJIA€TCA, MO-BHJMMOMY, OUCHb MaJiaA KOHILeHT- — 
palua uonop CO) B pacTBope mpu jaHHOM 


CJIOX%KHOM MHOFOCTYNeHYaTOM TeTepOreHHOM paB- 
|HoBecuu. B pactsope Ca(HCOs)z mpm xKou- 
“Mentpatiun Ca” oko0 3 mmo. u HCO)  oxoso 


6 MMOJI., KOHWeHTpallua CO; COCTaBIAeT JIMILb 


okoio 10°? MMow., T. e. UpHmepHo 0,1 mr/a. 
EctTecTBeHHO OKNaTb 4TO MpocTpaHCTBeHHaA 
OpveHtallua MoHOoB COy, HeoOxouMaa JIA Ha- 


Yala KPUCTaJJIH3alluu, pH KpaHe Malou KOH- 
WeHTpallMu B BBICIUeH CTeMeHH 3aTpyJHeHa He- 
TIpepbIBHO HLYULMM OOMeHOM C OK pyKaloullMMH Ux 
wvonamu HCO), HaxoqamuMuca B THICTUeKpaT- 


HO OOJIbIIeM KOJIHUECTBE. 

Kpome Toro, BeCbMa BaxKHbIM (aKTOPOM B OE GPPNG, wrsile sbienet 
CTAOWJIbHOCTH MepecbiIeHHbIX pacTBopow CaCO, 

ABNACTCA IPUCYTCTBHe B MPHPOAHIX BOMax Be- ties PMS ISS, eS 
_mecTB, CMOCOOHBIX acopOupoBaTbCA Ha MEIb- sna noucKolt Bos pecans 
yaHlMx KpuctTammax CaCOs B MOMeHT HauaJa ce30HOB roma 

UX OOpa30BaHHA WM TEM CaMBIM 3aTPYAHAIOUINX 

UX JaibHeHwun poct. Ha Oompiy!o powb MpH mpolecce pacnaga Ca(HCOs)s 
3apOfbllleH KpHcTaWIH3alMu B JaHHOM CHCTeMe yKas3biBaer dbakT JOCTUKeHUA 
6oulee HH3KHX KOHWeHTpaluhH HCO,’ 3a OHH H TOT Ke MpOMexKYTOK BPeMeHH 
JIA PpacTBOpOB Gomee BbICOKOH KOHWeHTpauuun (puc. 1). 

K TaKMM BellleCTBaM, 3aMeJJIAIONIHM BbiMawenve CaCOs, Halo B MepBy1o 
ouepelb OTHECTH OpraHHueckue BellecTBa. Tak, oOaBeHHe B MpoOupKuH, co- 
Jlep2Kalue pactBop CaSO« ofHOH uu TO %Ke KOHIMeHTpallMH, pa3sHoro KouHUe- 
CTBa OpraHWYecKHX BelllecTB (BOLHaA BbITH2KKa M3 Topda) H paBHOrTO KoIHYe- 
CTBa KapOoHaTa HaTpHA Co3AaeT M0 CKOPOCTH BbIMaeHHA OCalKa wiKaly (Tab. 1), 
B KOTOPOH CKOpOCTb TNOABJICHHA OCalKa OOpaTHO MpomopiMoHalbHa cosep- 
2KaHWIO OpraHvyecKHX BelllecTB. CKopocTb BbillafeHuan CaCOs B 3aBHCHMOCTH 
OT COjlepxKaHHA OpraHWueCKHX BeLeCTB TOP(AHOM BbITAXKKH XOPOWO 3aMeTHa 
WM MO KpHBbIM H3MeHeHHA pH Bopp, cofepxanret 15,57 mr-9KB/m Ca(HCOs)e, 
yepe3 KOTOPYIO HelipepbIBHO MposyBasicA aTMoctepHbI BO3LyX, B3ATHI BHe 
3aHua (puc. 2) 


Me-3kb/N 
6 


[HCO 
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Takve Ke pe3yJbTaTbl Jai M OMbITbI C OPraHHyeCKUMH BeuULeCTBaMH, NOy 
YeHHBIMH, IYTeM 9KCTPaKUWH OpraHHYeCKHX BeleCTB H3 BOJIKCKOH BOLI us06y-|h 
THJIOBbIM CIMpTOM (Ta6. 2). OfHaKO OpraHwyeckHe BellecTBa, MOJIyYeHHble pr 
pa3lox%KeHuu peyHoro miaHkToHa,(14 cyToK pa3iox%KeHuA OTPHAbTPOBAaHHOrC 


fe 


120 mux 


6 90 


Puc. 2. 3aBHcHMOCTb cKOopocTu ocamyeHua CaCOs u3 pacTBopa 

Ca(HCOs)2 of KOJIMYUeCTBa Opranuyeckoro BemlecTBa. KonwenTpaua 

Ca(HCOs)2 15,57 mr-9kB/. KoHueHTpalluaA OpraHuyeckoro BellecTBa 

(B MHJIIMrpaMMax KHCuOpoya Ha muTp): — 0, 2— 3,01, 3 —9,0i, 
4 — 18,03. Kpectukom o603HayeHO Hayao OcaxK,eHHA 


yepe3 MeMOpaHHbIH (PWJIbTp MWlaHKTOHa H MMKPOMJaHKTOHa), MOUTH He Jarory 
3aMeWIeHHA BbIMageHua CaCO,. Ilo-BuquMomMy, HaHOoubliee 3HayeHHe B 3TOM 
OTHOUIeCHHM MMeIOT TYMyCOBbIe BelleCTBa PaCTHTeJIbHOTO MeperHosA, MMerollve 
BbICOKHH MOJICKYJIAPHbIM Bec. 
Hexotopble 43 HHX, Kak, Ha- 
TIpHMep, TYMHMHOBbIe KHCJIOTHI, 
oOpa3yloT, KaK M3BeCTHO, 
KaJIblHeM MaJlOpacTBOpHMBIe 


Ta6Oaunua 1 


3aBUMCHMOCTb CKOPOCTH OCaxKJeHHA KapOounaTa KaJIbIlHA 
43 cmecu pactBopoB NaHCO3 u CaSO, u NaHCO; 
CaSO, u CuSO, or KomMuecTBa opraHuyecKoro 


BellecTBa 
coeqHHeHHA, NOSTOMy NO Mmpa-y 
esac Buy [lanera — Dasnuca JoxK- 
ig Pee ena KomnuectBo Bpema nonpnenus HbI JIETKO COpOMpoBaTbcCA Ha 
rath] Heres, (MORE SIRT NE: ras TloBepxHocTu CaCO,. Takue Ke 
ca Der ME-SED it pesybTaTbl JlaeT WH MenToH, 
(ra61. 2). Cogep2xaHue opra- 
HHM4eCKUX BeuleCTB B MpHpol-y 
1 9,0 a pie HOH BOJe HeBeUKO (OObINHO B 
mart eee ence, NPeHeax 5—20 ar/a), Ho. 30 
h 90 0001974 tea OOCTOATEIbCTBO BPA JIM MO2KeT 
5 9,0 0, 00494 2,5 MHH. YMaJIMTb MX POJb WIA pac- 
6 9,0 0,00987 1 HH, CMAaTPHBaeMOro ABJIeCHHA, eC 


eHT pala Bce 2Ke B COTHH pas MpeBbliliaeT coepxxaHHe HOHOB COs. 
I[BerHocTb BOJbI Moce BbIMaleHHA ocayqka CaCO, Bcerfa yMeHbllaerca. 


yuecTb, 4YTO YKa3saHHaA KOH- 


MnTepecHO OTMeTHTb, 4TO TIpH MoOaBNeHHH HeOOMbINOrO KOMYeCTBa HOHOB. 
Cu” craOviM3upyoulad pOJlb OPraHHuecKHX BellleCTB pe3KO Makaer WH MO2XKeT 
ObITb BOOOMe ycTpaHeHa. OueBuAHO, B 9TOM cuTy4ae MOHBI Cu” o6pa3y1or 
C OpraHWuecKHMM BellleCTBaMH MIpOuHble KOMMJICKCbI, Melllad TeM CaMbIM HM 
aycopOMpoBaTbcA Ha NOBePXHOCTH KpHcTamoB CaCO; (Ta6n. 1). 

Ajcop6uveltt ryMyCOBbIX BeleCTB MeIKUMH KpucTasamu BaSO, 4198 ocBo- 
OOKTEHUA BObI OT OKPAIUMBaIOUIMX ee BelecTB THAPOXHMUKU MoMb3y1oTcA 
yxKe JJaBHO, He CBASbIBaH, OMHAKO, 3TO OGCTOATEMbCTBO C PpaccMaTpHBaeMbIM 
ABJICHHEM. 
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TaOnuna 2 


pactsopoB NayCOgs (5,6 mr-aKB/s1) u CaCly (7,0 mr-9KB/.1) 
a eee eee 


CxopocTb BbINaeCHHA OCayKa B 3ABHCHMOCTH OT MpHpoAbl OpraHHueckoro BelllecTBa 


| 
Bunanve OpraHHyeckoro BelllecTBa Ha CKOPOCTb OCaxK]eHHA KapOonata KaJIbiMA H3 CMeCH 


Se 5 
aS = 
NoNe |& 2 S 
. a Bor NPOAYKTH! pasJiIOKeHuA| 9KCTPaKT OpraHHuec= 
Mi. |&5 20 |Tophsnia BEITAxKKa| pacTBOp nenToHa KOrO BelkecTEBAa U3 
S SO nenToua BOJbI Bourn 
<aok p. i 
Ooaz 
l) — | Totuac xe Toryac xe OxucuisemocTh 4,2 Totgac xe 
| 2 1,65 » » » » mr Ona 1 a He » » 
3 4,12) Uepes 3 mun, Uepes 5 mux, oKasbiBaeT BuMa-| Uepes 3 muu. 
| A 8,24 yo Neos Nyy LS) DY HHA Ha yMeHbIlle- » fs 
| De | 165.50 yy AO He Bbinan B Te- Hue CKOpocTu o6- » 15 » 
| yeHve 2 yac. pasoBaHHA  KpH- 
| 6 33,00} He seman Bp te-| To xe CTAaJIJIOB He ppllaa B Te- 
| yeHHe 2 wac. ueHHe 2 yac. 
|! 49,50] To xe 2 pes To xe 
8 ESO ae ees 2» 


OnvcbiBaeMbIM ABJIeHHeM — ajicopOlunweli opraHwuecKHX BelllecTB M3 Mepe- 
CbINLeEHHbIX pacTBopoB CaCOs, BepoaATHO, O HeEKOTOPOH CTeNeHH, MOXKHO OG6b- 
ACHUTb WH HaOwJOMatouluicA B MpHpOAHbIX BOJaxX aHTarOHH3M MexKy cosepxKa- 
HHeM FYMYCOBbIX BelleCTB H MHHepasu3allvelt Bob. OObI4HO ee OObACHAIOT KOa- 
ryAWMeH OpraHHuecKHX BelleCTB pH YBeIMYeHHH PpaCTBOPeHHbIX cove. 
MoxKHO JOMyCTHTb, YTO aNCopOWHA OpraHuyecKHX BelleCTB Ha KPHCTaiax, 06- 
pasyIOUUXCA MpH MepecbieHHH pacTBopa CaCOs, urpaeT CyUIeCTBeEHHY!O POsIb 
B YMeHbINeCHHM OpraHH4eCKHX BellleCTB B BOJe B 9THX CAyuaAx. JlelcTBUTebHO, 
OKpallleHHble CeBePHbIe BObl HAaXOMATCA B HEHACHILICHHOM MO OTHOIeHHIO K 
CaCOs cocTOAHHH, B TO BpeMA KaK BOJbI IOXKHIX PeK, OOLIMHO MepeCbILIeHHble 
CaCOs, HMeIOT HEOOJIbIIYIO WBeTHOCTb. OueHb MaJloe CosepxKanne OpraHHyeckux 
BeULeCTB HaGOMaeTCA B MOPAX, BOJa KOTOPbIX JO 3HAUHTeIbHbIX TyOHH Me- 
pecbiiujeHa CaCOs. 

Kpome opraHmueckux BelllecTB MosoOHoe cTaOuMsupytollee BIIMAHHe B Cuy- 
Tae MepecbIULeHHBIX pacTBopoB CaCOs MoruM Obl OKa3aTb M HeKOTOpble Apyrue 
AHHOHbI, OOpasyr1olllue C KasIbUMeM TpyAHOpaCTBOpHMble COeAMHEHHA UM BCIIET- 
cTBHe 3TOrO (B COOTBeETCTBHM Cc MpaBusiom Ilanera — Masuca) ancopOupyroulme- 
CA Ha MOBepXHOCTH KpuicTasi0B CaCOs. B mpHpomHbIx BOsax 9TOTO MO?KHO OKH- 
laTb OT HOHOB opTodoctbopHo wu opToKpemHuveBON KucoT. Ho nepBor B Boe 
NUeHb Maso (COTbIe JOJIM MUJWIHTpaMMa Ha JluTp), a BTopad, pu pH, oOp4Ho 
qaOOaIOlleMCA B MpHpOAHbIx Bogax (°°), MOUTH He AMCcoWMMpoBaHa. 


Tlocrynusio 
17 VI 1957 
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O. HW. JIYKBAHOBA, E. E. CEFAJIOBA u axagemux I. A. PEBHHJIEP 
O TIPHPOJE VHAYKUWUMOHHOrO NEPHOAA PHAPATAUMH 


NOPTJIAHAUWEMEHTA C JOBABKAMH THAPOSMJIbHOrO 
NJIACTH®HKATOPA 


BsaumojelcTBue c BOOM KaK MOpTMaHAWeMeHTa, TaK HM €FO COCTABJIAIONICHm 
rO —TpeXKaJsIbIlMeBOro aJsIOMHHaTa, OMpefeiAlomero KHHeETHKY THApatTallns 
B ee HavasIbHOH CTaquM, mpoTeKaeT 6e3 3aMeTHOrO HHAYKUMOHHOTO NepHor, 
OHO u3 Oco6eHHOCTeH JeHCTBUA Ha WeMeHTHY!O CYCMeH3HIO THpOHJIbHbIs 
IaCTHUKaTOPOB THMa AHTHOCYAbMOHATOB CyJIb*UTHO-cCIMPTOBOM OapybI (cc6p 
ABJIACTCA, KAK 10Ka3aHO B Hallet adopatopun (1,7), BOSHHKHOBeHHE ABHO BbIpai 
2%KCHHOO HHAYKUMOHHOFO Nepvosa rupaTallMu WeMeHTa MU CTpyKTypooOpa3so0Bai 
HHA B CYCMeH3HH, BO3pacTalomsero C KOHICHTpallMeH MlacTHpuKaTopa, 4TO, Hal 
pALy co cTaOvJIH3yIOWHM HU BOOOUIe MwacTHpuUMpYIOUlMM AevcTBHeM STHX JCP 
OaBOK, HCMOIb3YeTCA Ha paKTHKe AVIA NOBLILCHHA MJIOTHOCTH HW MpOuHOCTH JMC 
llepCHOH CTPyKTypbl WEMeCHTHOrO KaMHA B OeTOHE. . 

UccmeqoBaHuio (PH3HKO-XHMHYeCKOrO MeXaHH3Ma JleHCTBHA MlacTHduKaTo 
pa cc6 Ha WeMeHTHY!0 CycNeH3HIO NOCBAWIeHO MHOroO pa6oT (? °). OAHakO BoMpo!l 
O IIpHuHHaX BO3HHKHOBCHHA HHAYKUMOHHOTO NepHOda rHApaTalun HW CTpyKTy@ 
pooOpas0BaHua OCTaeTCA HeEBbIACHCHHbIM. OCHOBHaA POJIb B HavaJIbHOM 3aMe) 
JICHHH THApaTauHH WeMeHTa OObIMHO MpHMMCbIBaeTCA GOJILWIOMy Auddby3HoH 
HOMY CONMPOTHBJICHHIO aCOPOMMOHHbIX ClOeB THApOPHbHOrO MiacTHpuKaTop fh 
Ha Ne€pBHYHBIX yacTHIax wemeHTa (4,4). 

PaccMaTpHBad STOT BOTIPOC B CBeTe TEOPHH OOpaso0BaHHA HOBO AUcMepcHo! 
(pasbl, CileyeT JONYCTHTb, 4TO BAXKHAA POJIb B BOSHHKHOBCHHH MHAYKUMOHHOr 
NepHoa, NOMOOHO ABJICHHIO MOJMHUMPOBaHHA KPHCTaMH3aluu, NPHHawiexu 
alCOpOWMM MOBEpXHOCTHO-aKTHBHO"O BeleCTBa H3 BONO CpeZbl cycNeH3HH HA 
BOSHHKAIOIMX KPHCTaIMKaxX HM 3apOfbllax HOBOH (cba3bl — rHApaTHbIX HOBC 
oOpasopaHHi. BriacneHue 9TOrO BONpOCca H ABHJIOCh Web WaHHOH padorTHl. 

HayabHoe pacnpefemenve ruypodusbHOTO MiacTH@uKaTopa B WeMeHTHO 
CyCNeH3HH MeXxy aCOpOWMOHHBIMH CJIOAMH Ha MepBHYHbIX YacTHWaX WeMeHT 
MW BOAHOU Cpeqol CycneH3Hu, YCTaHaBJIMBAaIOIecCA B TEYCHHe HECKOJIbKUX MUHYT| 
ONpeeIAeTCA BbICOKOH aCOPOUHOHHOH CMOCOOHOCTbIO ICMeHTa MO OTHOICHHIE 
K TWwlacTupukaTopy. Ja MopTiaHAWeMeHTa alcopO6upoBaHHoe KOMMYeCTBO JI 
HOCYJIb(OHATOB CCO BCerya 3HAYHTEILHO MPeBOCXOAUT UX COep2KaHHe B KUIKO! 
cpefle CyYCNeH3HH, MpHyeM COOTHOMIeHHe M@XLy 3THMM BeIMUHHaMH He 3aBHcH! 
OT OOmlero COMep2KaHNA ccO B CHCTeMe, TaK KaK HayaJibHad acopOmMA mpAM’ 
MNPONOPWMOHaIbHa BeIMYHHe MOOaBKH ccO B BeCbMa IHpOKOM jMana30H 
yo6aBok. 

Hamu o6HapyxXeHo, TO HayabHasd acopOunA AMTHOCYHONATOB B IeMeHT 
HOW CYCIe€H3HM MOXKET ObITh CHJIBHO CHW KeHA, a COMep2xKaHHe UX B BOLHOM cpex 
COOTBETCTBEHHO YBeJIMUeCHO (MPH NOCTOAHHOM OOmeM Cosep2xKaHHH CC6 B CHcTeMe| 
NYTeM BBeCHHA C BOOM MPH 3aTBOPeHHH MavIbIX NOOaBOK come, OOpasyroulH! 
HepacTBOpMMble CoeIHHeHUA Ha NOBeEPXHOCTH YaCTHI WeMeHTa, HU MOSTOMY ajcopi 
OMPYION[MXCA IeMeHTOM JyyINe, YeEM MHTHOCyABCpOHATEH. ; 

Takoe jlelicrBve OKa3bIBalOT, B YaCTHOCTH, JOOaBKH KapOOHATOB IeJIOUHBIY 
MeTaJIIOB (MeHee 0,5—1 ,0% oT Beca WeMeHTa) — HOHEI COz ObICTPO H NOJIHOCTBH' 


NOTIOWatOTCA IEMCHTOM H3 BOJHOK Cpe/JIpl. 
1034 


I]pogqom*KHTeIbHOCTh MHAYKUMOHHOTO Mepvosa rupaTaluu WeMeHTa B CJly- 
ae, CCIM OHA ONpeeAeTCA TOMMIMHOH aCOpOMMOHHBIX CJlOeB Ha HCXOJHbIX 4a- 
THWAX IWeMeHTa, JOI2%KHAa ObWia Obl YMeHbIWaTbCA MPH CHHKeHHM acopoOmHH 
MPHOCYyJIb(*OHATOB, H, HalpOTHB, YBeIMYMBaTbCA, eCJIM OHA OlpesemAeTcA 
ofep2kaHvem cBoOo,HOrO MiacTuduKaTopa B BOAHOK cpeye cycnen3sun. IIpu 
TOM OHH TOJIbKO JOOaBKH Kap6o- 
aTa flake B KOJIMYeCTBaX 3HaudH- 
PebHO OOJIbIUMX, YM B HalIHX OMbI- 15 
fax, B OTCYTCTBHE CCO He BbISbIBaIOT 
OABJICHHA MHAYKUMOHHOLO Nepnona, 
BIIAACh YCKOPHTeAMM TBepTeHuA 10 
eMeHTAa. ~~ 

VccnemopaHue KMHeETHKM ruypa- 
alluH IeMeHTa B MpucyTeTBHH yKa- 
aHHbIX 06aBOK ObIWIO BbINOJIHeHO 
ajlopHMeTpHyeckuM MetTojomM. [Ipu- 0 
eHAJICA KaJIOpHMeTp C MaJIbIM HU 60 120 160 240 man 
OCTOAHHBIM TeIJIOOOMeHOM, Han6o- z - 
ee MpHTOAHbIH WIA W3YYeHUA MPO- pyc. 1. Kuneruxa rennosbiyjenenua mpu rumpa- 
OJDKUTCJIDHBIX I[IPOWeCCOB (®); Ha Tall BbICOKOAJIOMHHATHOTO IeMeHTA C JlO0aB= 
ouc. | noka3aHa KHHeTHKa Temmo- KOH 0,5% ccO u pasnbiImMH 2o6aBkamu K2COs; 
3bIJeICHHA Ip PHsApaTalluu BbICOKO- d Mev pet i aie 0.5% ie : pass 
AJOMMHATHOrO WeMeHTa (12,1% Tpex- ein RASCH NEG aes Foe ae 

e ’ 0 2 3 

<AJIbILMeBOFO aJIKOMHHaTa C yevIbHOK 
qoBepxHocTbIo 4500 cm?/r npu B/IL= 
=0,4) BmpucyrcreuH JoOaBKH 0,5% ccO H pasM4HbIX JOOaBOK K,CO;. Kpupaa / 
COOTBETCTBYeT WeMeHTY 6e3 NOOaBOK M MOKasbIBaeT, YTO THApaTauMA B aHHOM 
cygae HauMHaerca 6e3 HHAYKUMOHHOTO Mepvota Cc OOMbINOM CKOpOCcTbIO, M0- 
STeNeHHO yObIBaIOMIel JO HEKOTOPOrO NOCTOAHHOTO B TeyeHHe MPOAOJ2KUTEMbHOTO 

BPeMeHH 3HayeHHaA. JloOaBka 
kane 0,5% cc6 BHIsbIBaeT NOABUe- 


kan/é 


SS! —— el 


Ai HHe HeOOJIbIUOTO HH AYKIHOH- 

Horo lepHowa (kpHBan 2), 

2 10 OKOHYaHHH KOTOpOro rHy- 

paTalluaA wget Oomee UHTeH- 

9 CHBHO, 4eM 6e3 OOaBoK ccé. 

s% Kpuppie 5—5 CoOoTBeTCTBYIOT 

6 mpu 0,5% cc6 BOspacTatolnyuM 
o6apKkam K,COsg. 

3 H3 puc. 1 BugqHo, uTo c 

yBeluueHvem q06aBKu K,CO; 

0 MpOJOMKUTEMbHOCTh HHLYK- 


&0 120 180 240 ; G00 MuK ILMOHHOrO nepuofa rujpata- 
IHH pe3kO BOspactTaer. Ko- 
Puc. 2. KunetTuka TemvIOBbIqeeHHA pH ruyparawnu Bbl- JIMYECTBO Tella, BbIMeJI AO- 
COKOAaJIIOMMHATHOTO wWemMeHta c oGaBKoit 0,40% KeCOs rreeca B TeyeHHe HHAYKUH- 


(apbeKTHBHOe KONMUeCTBO) H PasHbIMH AOOaBKaMH CCO; OHHOrO NepHONA BO3PACTAaeT 
J — 66s cc6, €0,40% KsCOs, 2—KeCOs c 0,1 % cH, : le Hekeaee 
3 — K,COz ¢ 0,2 % cc6, 4 — KeCOs3 ¢ 0,50% cc6 PpOMOpUMOHAJIbHO 
BpeMeHH H oOmee TeMJIOBbI- 


JemeHue B HHyKUMOHHOM Mepvose pacTeT Cc yBeIHUeHHeM COJepKaHHA cco B 
*KUIKOH cpesle. 

Te 2Ke 3aKOHOMepHOCTH B Mpolecce TeMIOBbIAeeHUA HaOmOMaloTcaA MpH yBe- 
IMYeCHHU OOmlero cojep2xKaHHA cCO B IeMeHTHOM CyCneH3HH HW Mp OMHAKOBOM 
apdeKTHBHOM cofep2xaHuM KapOoHaTa (cm. puc. 2). Tloy sdcbexTHBHbIM MOHH- 
MaeTCH KOsIMUeCTBO KapOOHaTa 3a BbIYeCTOM MOIleqWero Ha OOMeHHYy!O peak- 
UuIO C Ca-MTHOCyb@oHaTaMH CcO. 

YauHeHve HHAYKWMOHHOTO Mepvoya THApaTauMM NO Mepe CHWKeHHA Ha- 
UaJIbHOH afcopOuHH cc nox ylelicTBHeM BO3paCcTaIOIMX WoOaBoK KapOouata 
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(kpupble 2—5, puc. 1), a Tak2xKe OJMHAKOBbIM XapaKTep 3aBHCHMOCTH TEIIJIOBb)} 
JleeHHA B MHYKIMOHHOM Mepuose oT cosepxaHua cc6 H K,CO; B WeMeHTHO: 
cycneH3nu (puc. | uw 2) nosBOJIAIOT CUMTAaTb, YTO NOABJIEHHe MHAYKUMOHHO!O Me 
pHOla BbISBaHO MpMCyTCTBHeM THAPOUIbHOO MOBePXHOCTHO-aKTHBHOTO Bee] 
CTBa B KHAKOH cpejle cycneHsHH. 

Kouopumerpuyueckue H3MepeHua KOHWeEHTpauHH cc6 (4?) noKa3aJM, 4TO JIM] 
HOCYJIb*OHATHI CCO, MepBOHAaIbHO COAep2xKauilMecA B AKUAKON cpese cycieH3Hy 
MOCTENeHHO, CO CKOPOCTbIO 3HAYHTEJIbHO MeHbUIeH, YEM CKOPOCTb HayaJIbHO} 
alcCOpOuHu, MOriowaloTcA MpOLyKTaMH MeWIeHHO HAyueH B MHAYKIMOHHOM Te} 
puHoje ruspaTalluu eMeHTa — B OCHOBHOM TpeXKaJIbUMeBbIM THA pOaJIKOMHHaTOM} 

Ajcop6uuA MOBepXHOCTHO-aKTHBHBIX BeIeCTB KPHCTaJJIMYeCKOH Wucnepe 
Holi tba3zoli B Mpotlecce ee OOpa3s0BaHUA, KaK H3BECTHO, CMOCOOHA 3aMELJIATb 3TO} 
mpotecc. Ha ocHOBaHHM HallHX OMbITOB HaflO CUHTAaTb, YTO B aHHOM CJlyyae 3a 
MeWIeHHe THApaTallMu WeMeHTa MpOMCxXOLUT BCJIeACTBHe acopOuu ccO Ha 3apc} 
WbllaxX KPHCTaIM3alHH THApOaIOMMHaTa Kaba, OOPasy!OUlMNXCA C MOCTOAH 
HOH CKOpOcTbIO B TeyYeHHe MHAYKUHOHHOTO MepHoya. IlocroaHHax CKOpocT} 
OOpa3s0BaHHA 3apoObllleli KPHCTau3alMu THApoaIOMHHaTa OOecMeuMBaeT;c: 
MOCTOAHCTBOM MepeCbINjeHHA %XMAKOH cba3bl CycNeH3HH (MO OTHOWeHHIO K PH]f 
pOaJIIOMMHaTy), COXpaHeHHe KOTOpPOrO B TeyeHHe JOCTAaTOUHO MPOMOJIKUTEE! 
HOrO BpeMeHH HaGMiOfalOcb B CYCMe€H3HAX YHCTOFO TPeXKaJIbIHeBOFO aJIIOM 
Hata (’). , 

AjcopOuHa cc6 Ha 3apofbllliax PHApoasOMHHaTa MpHBOAMT K UX MaccHBHpO! 
BaHHlO H BbIBOLY M3 CTpOA KaK AKTHBHbIX WeEHTPOB KPHCTaJJIM3alHH WH BMeCT 
c T€M K MOCTeMeHHOMY MOFJIOMeHHIO CCO H3 pacTBOpa NO Mepe BOSHHKHOBeHH'!E 
HOBBIX IleHTpoB. JIM Noce NOCTaTOUHO NOMHOFO NOPMOUWeHUA MacTHpukaTop. 
mpowecc rHApaTaluu pe3sKo ycKopsertca. 

TakHM OOpa30M, OCHOBHbIMH (akTOPaMH, OMPeeAIOWIMMH MpOAOJKUTEIB 
HOCTbh HHAYKUMOHHOPO NepHoa rupaTalHu WeMeHTa B MpHCyTCTBHH PH ApoHJp 
HOrO MviacTuduKaTopa cc, ClelyeT CUHTATb HavaJIbHY!O KOHIUCHTpallnio MacTul 
@uKaTopa B BOJHOH cpese WeMeHTHOH CYCNeH3HH, 3aBHCALLy!O OT ero OOusere 
cojlep2KaHHA MW OT BeJIHUMHbI alcOpOWHH Ha NepBHYHBIX YaCTHILaX IeMeHTa 
a TaKKe CKOPOCTb CBASbHIBAHHA TVIaCTHPuKaTOpa BOSHHKAIOULHMH 3apOJbIilaMis 
KPHCTaIM3aluu THApoaIOMuHaTa. 

OHakO HallO yKa3aTb, YTO OUCBHAHYIO POJb B OOMLEM MacTHULUp yromser 
adpdekte urpaeT HM cTaOHIH3sHpyromlee NeHcTBHe aJCOPpOMHOHHbIX COeCB JHrHOt 
CyJIb(POHATOB CCO Ha MepBHYHbIX YaCTHMAaX WEMeHTa, MpeAOTBpauatoujee O6pa3zo 
BaHHe KOaryAWHOHHBIX CTpyKTyp (7,7). BMecte c TeM 3TH aCOpOMHOHHbIe C10} 
MOTYT 3aMeJVIATb B3AMMOeHCTBHe NepBHYHbIX YaCTHI WeEMeHTAa C BOMHOK cpenow 
HallpHMep pacTBopeHne. ] 

B paOote npHuumasia yuactue C. A. Jlaprocuna. 
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TPEOJOPHA 


lr. M1. QYBAPb u H. B. HBAHOB 


CTPATHIPA®HA HW MAKPOPHTMH4YHOCTb' ME3ZO30KCKUX 
OTJIOKKEHHM SKAPAHCKOrO PAHOHA 


(ITpedcmaeneno axademukom J. B. Haauexunoim 22 VII 1957) 


Jjo HacTosusero BPeMCHH HeT oOulenpuHATON cTpaTurpaduyeckol CXeMbI Me- 
3030HCKHX OTIO2%KeHHH 7KuraHcKoro paiionua. Mexxny TCM, 2%KHTaHCKHH pa3spe3, 
Kak MpoMexyTouHBIi, npeyctaBssAer CYICCTBCHHBIM MHTepec JIA yBASKM pas 
pesos BysyHcKoro 4 CaHrapckoro MectopoxyeHui JleHcKkoro yroubHoro 6ac- 
ceHHa. 

Ha oOcHOBaHHH H3yYeHHA eCTeCTBEHHBIX OOHAXKeHHM MH KepHa CKBaXKHH aBTO- 
paMH COCTaBJIeH NOJIHbIM CTpaTHrpadvyeckHl paspe3s Me3030HCKUX OTJORKeHUK 
KuraHckoro palioua, 

KommuleKc Me3030HCKHX Nopoy YKuraucKoro paloHa COCTOHT 43 MOPCKHX H 
KOHTHHEHTAJIbHbIX (YIJICHOCHBIX) OOpas0BaHHit IOpbl H HMKHEFO Mea. 

OrTsIOx%KeCHHA IOPCKOH CHCTEMbI NpeACTAaBJIEHbI BCEMH TPeMA OTeaMH HW OXa- 
pakTepH30BaHbl (bayHou, KoTOpaa ompefeeHa O.B. Uepkecospmm. Huxe mpu- 
BOJMTCA CTpaTurpaduyeckoe onucaHve pa3pe3a (CHH3y BBepXx). 

1. Ha pa3mpiroh mopepxHocTH cpesHero KeMOpHA pe3KO HeCOTacHO 3aJle- 
raroT MOpob! cpesqHero WeHaca, mpecTaBJieHHble TJIMHHCTO-aJIeBpHTOBbIM KOM- 
IWI€EKCOM — aJI€BPOJIHTaMU MW aprHJJIHTaMH, perxke NecuaHukaMH, cosepKallMMu 
cleqyromyro d@ayHy: Amaltheus margaritatus var. levis Quenst., Myophoria 
laevigata Ziet., Harpax terguemi Desl., Harpax laevigatus (d’ Orb. ), Pseudo- 
monotis tiungensis Petr., Tancredia kusnetsovi Khud. 

BepxHaAd rpaHulla cpesHero meHaca MpOBOMTCA MO 30He pa3MbIBa MexLly 
TJIMHUCTHIMH MOpOaMu VM BDIINee*KauMMH NecuaHuKaMH Cc dayHOH BepxHero 
jleviaca. 

MoutHocTb OTsIO2xKeHuu cpewHero setaca 140—150 Mo. 

2. Ha ormoxeHuAx cpemHero jelaca c KOHTIOMepaToM (MomHOCcTEIO 0,20 m) 
B OCHOBaHMM 3aJleraeT KOMIVIeKC MepecaMBaloujMxXcA MeCuaHO-TIMHUCTHIX T0- 
pO, OTHECCHHBIX K eee Jleiacy Ha ocHOBaHHH dayunbt: Mitiloides 
aff. amygdaloides (Goldf.), M. aff. marchaensis Petr., Pseudomonotis sp., 
Pecten sp. 

Ilo AMTOJOTHYECKOMY COCTABY MOPObl BePXHero JleHaca XOPOILO OTMMVAIOTCA 
oT CPeMHeMelacoBbIxX CMeHOH TIMHUCTOFO KOMIVIeKCa MOpOf MecyaHo-FrvIMHUCTHIM. 
MomHOocTb OTJIO2KeHHH BepxHero seHaca 80 M. 

OcayKamMu BepxHero JieHaca 3aKaHUMBaeTCA pa3spes HW2KHeM IOPHl. 

3. HuxkHad rpanuia cpefquel lopbl XOpOUlo MmpocidexuBaeTcA MO MouBe Ma- 
MO3HTOBOTO ropHs0HTa. [Ipocmo wWaMosHTOBOH MopOAbl MOULHOCTbIO OT 2 Jo 
[5 M BriepBble OTMeyeH aBTOpaMH HM BbINeMACTCA KaK MaPKUPyIOUHH TOPMSOHT. 
XapakTepHbIMH MpH3HakaMH e€FO ABJIAIOTCA: TEMHO-3eJICHbIN WBeT, OOHTOBaA 
oTPyKTypa WaMoO3HTa, OOJ/IbIUaH MIOTHOCTb, OTCYTCTBHE CJIOMKHOCTH, HaMuHe 
IMPHTH3MPOBaHHOH (payHbl M TpyOblxX pacTHTeMbHbIX OCTATKOB, MPpHcyTCTBHe 
‘PYMHOH PAMHUCTON rasbKU. OTH MPH3HaKH XOPOMIO ONPeMeAIOT WaMOSHTOBBIA 
‘OPH30HT CpeqM cepolt oAHOOOpasHOH MecuaHO-rMHUCTOH TOM. 

1037 


Onpenenenve (payHbl yKa3biBaeT, UTO CpeWHEIOPCKHe OTJOMKeHHA MpeACTaB 
JI@Hbl BCCMH TPeMA ApYcaMH, XapaKTePpH3yIOULMMHCA CJIeMYIOULHMH bopMamuy 
a) Aanen: Inoceramus formosolus Vor., Eumorphotis lenaensis (Lah.)) 

6) Batioc (?): Belemnites sp. (Megateutis cf. ellipticus Mill.), Eumorphoti| 
ex. gr. Lenaensis Lah., Inoceramus elongatus Kosch., Pecten sp. . 

s) Bar: Cranocephalites sp., Tancredia stubendorffi Schmidt., Inoceramu, 
tungusensis Lah., In. porrectus Eichw., Eumorphotis lenaensis anabarensi 
Kosch., Inoceramus ex. gr. retrorsus Keys., Archocephalites arcticus Newt,| 
Cranocephalites pompeski Mads. : 

BepxHad rpanula cpeHeIopCKHX OTO*KeHUM MpOBOAMTCA MO pe3sKoM) 
HCUe3HOBEHHIO (PayHbI, B3AMeH KOTOPOH BBepX NO paspesy NOABIAeTCA OOVJIbUIO, 
KOJIMYCCTBO PaCTHTEJIbHbIX OCTATKOB pa3JIM4YHOH CTeNeHH COXpaHHOCTH. 

MowHocTb OTIO*KeHHM CpeqHeH roppl 280—300 M. 

4. TlecuaHuctpili KOMMleKc Mopok cpeqHel Jopbl MocTeleHHO, 6e3 pesKM! 
pasiM4uii B cOcTaBe NOpO, CMeHAeTCA BePXHEIOPCKHMH OTJIOXKCHHAMM, Cpel} 
KOTOPBIX BbIJeIAIOTCA TPH CBHTbI: J2KaCKOWCKad, CbITOTHHCKaA 4M bIHTbIPCkaA 

JI>Kackolickad yruieHOCHad CBHTa BbIXOJMT Ha MOBepXHOCTb y Mbica J]>Kac 
KOH, OTKYZa H Nowyunna cBoe HasBaHHe. J[MTOMOrMYeCKH OHA MpelcTaBJeHy 
Tomei MecuaHHKOB C KPyMHbIMM MecuaHO-H3BeCTKOBbIMM CTA2KCHHAMH, BBep.j 
NO paspe3y CMCHAIOTCA TIHMHMCTbIMA MOpOAaMH C peAKHMM TWwlacTaMu yruen. 

Bospact JoKaCKOHCKOM CBHTbI OMpeeAeTCA ee NOJORKeCHHeEM MEXKLy dpayHul 
CTHUeCKH OXapaKTePH30BaHHbIMM OaTOM HM BeEPXHHM OKCcOpOM. CnopoBo-IblAbhh 
Il€BOH KOMIVJICKC Tak2Ke€ yKa3bIBaeT Ha BEPXHeIOPCKHH BOspacr. 1 

B cnoposoh yacTu cieKkTpa NOMMHMpyioT CNOpbl ManopoTHUKOB ceMeHcTih 
Osmundaceae (21%) u  Dicksoniaceae (p. Coniopteris) (28%). Cpemj 
IBWIbILbI Mpeobawaoulee 3HAaYeHHe UMeeT MbWIbIa XBOHHBIX H3 ceM. Pinacea 
(35%). [Ibitbija rHHKTOBBIX, apayKapHeBbIX, MOJOKAPHYCOBbIX H NOJO3aAMUTOBBI:. 
IIpejcTaBJIeHa OY€Hb HEOOJIbIUMM YMCJIOM 9K3eEMIVIAPOB. OOPUCTHYeCKHH cCocTal 
KOMMIekca CNOp HM MbWIbIbl W2KaCKOHCKOH CBHTbI JaeT BO3MOXKHOCTb CyHTATI} 
WaHHble OTJIOKeHHA BEPXHEIOPCKHMH. 

TakHM O6pa30M, OTJIOKeHUA J2KACKOHCKOH CBHTbI MOryT ObITb WaTHPOBAHE 
Kak Ke€JIJIOBeH-HHKHEOKCopAcKHe. | 

MouHoctb A2KackolhcKoH cBuTHt 100O—120 m. 

5. Ha pa3Mpiroli MoBepxHOCTH J2KacKOlickol CBUTHI TpaHcrpeccuBHO game 
raioT MOPCKHe OTJIOXKCHHA CbITOTHHCKOHM CBUTbI, KOTOPbIe XOpoo mpociexnk 
BalOTCA B OeperoBblX OOpbIBax JeBOOepexbA Pp. JIeHbI B paloHe MbICAa J2Kackonp 
Youoxo, blurpip-Xaa u BOmH3H moc. )KuraHck. - 

CButTa cylO%KeHa MeCuaHO-rvIMHMCTHIMA MOpOJaMH Cc OasaJIbHbIM KOHTOMepal 
TOM (MomHOcTHIO 0,15 M) B OcHOBaHHH. Cpelu ca6oclleMeHTHpOBaHHbIX mMecual 
HHKOB BCTPpeualoTCH KPYMHble MecuaHOUsBeCcTKOBble CTAXKCHUA, K KOTOPBIM IPH 
ypoyena ciezyrouan cbayHa: Pachyteuttis cf. exentricus Orb., P. kirghisensis# 
‘Cylindroteutis aff. obelisca (Pill), Aucella ex gr. mosguensis Buh., Cucullei 
(Ducranodonta) aff. sibirica Orb., Tancredia czonoko Kosch., Tancredia magni 
Kosch. 

) Tlo saxmouenuio O. B. UepxKecopa, sta tbayHa XapakTepu3yer oTmoxKeHMs 
BepxHero OKc*opya — HH30B HH2KHEBOKCKOrO Apyca. AHaJOrMuHOrTO MHeHHS 
npHyepxuBaetca H. C. Boponer (*), W3yyaBlad «ayleNOBbIliy POPH3OHT ceBep 
Hou uacTH JleHcKoro OaccelHa. | 

6. Mopckue oT02%KeHHA CbITOTHHCKOM CBUTEI BBeEpX MO paspesy MocTeneHHc 
CMeHAIOTCA YIVICHOCHOH BbIHTbIPCKOH CBHTOM MoMIHOCTHIO 200 Mm. bl urpipeKas} 
CBUTa OOHAaKaeTCH B eCTeCTBEHHBIX OOHAKeHHAX JeBOGepexba p. JleHbI u m1) 
pp. blursip u Crpekasopke. XapakTepHOH Oco6eHHOCTHIO OTIOKeHUE BIHTBIP & 
CKOH CBHTbI ABJIA€TCA PHTMHYHOe YepefoBaHHe MecuaHbIX HM TWIMHMCTSIX Mauer! 
¢ mwiacTaMH yrvisl, KOTOPbIX HacuHTHIBaeTca 19. i 

CropoBo-MIbWIbueBble HcceqOBaHUA, MpoBegenuble 3. II. MpocsupsKosolt } 
nOKasaJIM, YTO, KaK WB 72KaCKOHCKOH CBUTe, B CNOpOBOH YacTH cMeKTpa bIHTBIp # 
CKOH CBUTbI TaKxXe JOMMHUPYIOT CNOPbI NManOpOTHHKoB, cemelictB Dicksoniacears 
(p. Coniopteris) (22%) u Osmundaceae (9%), Ho o6mee KouMUecTBO cnop ma} 
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IMOPOTHUKOB STHX CEMeHCTB H€CKOMbKO MeHbUIe; 3aTO B BIHTHIPCKOM CBUTe yBe- 
M4MBaeTCA KOJMYECTBO CHOP TeayHOBbIX HU xBouleBbIx. Kpome Toro, 3fecb mpH- 
YICTBy!0T CHOPbI NaNOpOTHUKOB U3 CeMelictB Schisaeaceae u Pteridaceae, KoTo- 
|pble OTCYTCTBYIOT B JKAaCKOLCKOH CBUTe. 
__ B mbuibiesoli vacru cneKTpa NpHcyTcTByer MbIbWa TOJOCeEMAHHBIX, CeMeLICTB 
Pinaceae, Podocarpaceae, Podoramitaceae, KonuuecTBO KOTOpBIX BO3pacTaeT 
|BBEpX NO paspesy. Oech BcTpeyena TakxKe MbWIbWa, OTHOcAMasca K p. Brachy- 
phyllum, cumraronasca TumMyHol BepxHeropcKoH dopmoil. 

TakHM OOpa30M, pa3IH4HA B CHOPOBO-NbWIbIeBLIX KOMMIeKcax JoKacKoli- 
KOH U bIHTbIPCKOM CBUT He BbIXOZAT 3a Mpeyenbl BOSPAaCTHBIX OTMMUHIi, T. e. 
‘MO cocTaBy CMOp H MblJIbIbl BO3PaCT BIHTbIPCKOM CBUTbI TaK2Ke MOXKHO CUMTATb 
BepXHEIOPCKUM. 

7. HykHwit Mes B palione )KuraucKa mpefcTrapnen yotraxcKolt cBurtoli. To 

CHOPOBO-IIblIbUeBOMY COCTaBy YOTTAXCKaA CBHTA JOBObHO pe3KO OTMMYAeTCA OT 
BIHTbIPCKOH HM OCOOeHHO OT J2KacKkolicKoH. B cnekTpe yotraxcKoli CBUTHI HaGvI10- 
JaeTca peskoe mpeoOlalanve NbWibUbl Ha cnopamMu: mbIIbIb! 77%, cnop 23%. 
Cpelu cnop B yOTTaXcKkOH CBHTe NOABAIOTCA CMOpbI MxoB (Sphagnales) (2%), 
KOTOPbI€ OTCYTCTBYIOT B HH2KHUX CBUTaX. Cosep kane cNop MaNoOpOTHUKOB ce- 
Melicts Osmundaceae u Dicksoniaceae oveHb pesko coKpamlaeTca, B TO BpeMa 
Kak IIPOIMeHTHOe CofepKaHue Cnop miayHOBLIx cem. Lycopodiaceae u xBomjeBbix 
Cem. Equisetaceae Bospactaer. 
Cpe MbWIbUbI B CHeKTpe yoTTaxcKol CBUTbI HaOmiOaeTcA 3HayMTebHOe 
yBeuIMUeHHe KOJIMYECTBA MbIIbIbI ceMelicTB Podocarpaceae, Pinaceae (pont Picea 
u Pinus), Podozamitaceae. XapaktTep cnopoBo-nblIbleBoro KOMMIeKCa HM ero 
OTJIMUHE OT KOMMVJICKCOB HAKENIEKAalUX CBUT MO3BOJIAIOT OTHOCHTb OTIOKEHUA 
YyOTTAXCKOH CBUTbI K CAMbIM HH3aM HHKHEFO Mea. 

Pas3pe3 yoTTaxCKOH CBHTbI COCTOMT H3 JBYX yacTeH: 

a) MpuOpexKHO-MOpcKHe OTOXKeHUA, MOWHOCTh 40—45 mM. 

6) yruIeHOCHble OTJIOXKeHUA, BCKPbITaA MOUHOCTb 140 M. 

IIpu6pexHO-mMopckHe MecuaHO-rMHHCThIe OTIOKCHUA YOTTAXCKOH CBUTHI pac- 
MpocTpaHeHbI loxKHee oc. JKuraHCK MH BCKPbIBaIOTCA CKBaxKHHaMH. Buaroyapa 
HaJIMuHIO B HUX BbIJepKaHHOTO MpocOA 3emeHOrO rylayKOHUTOBOrO MecuaHuka 
Mou[HOCTHIO OT 3 JO 11 M, 3TH OTMOKeHUA CIyKAaT HaeRKALIM MAPKUPYIOULHM 
TOPH30HTOM. 

YrsleHOCHaA YaCTh YOTTAXCKOH CBHTHI BCKPbIBaeTCA B CCTCCTBEHHBIX OOHA- 
KCHHAX 10%KHee PKuraHcKa. JIMToMOrMyuecKH CBHTa COCTOMT H3 NepecwanBaHua 
MecuaHUKOB, aJICBPOJIHTOB M aprHJJIMTOB C MacTaMa WM MponmiacTKaMu yrua. 
B cocraB BCKpbITOH 4acTH CBUTbI BXOMAT 16 yroJIbHBIX MacTOB, H3 KOTOPbIxX 
MHOrHe UMeIOT paOouylO MOMLHOCTD. 

YorraxcKoli CBUTOM 3aKaHYHBaeTCA Pa3spe3 Me3030HCKUX OTIOKeHHH PKurau- 
¢cKoro paloua. ; 

IIpu paccmoTpeHuu cBoqHoro cTpaTurpadHyeckoro paspesa 1OpCKO-MeJOBON 
TOJIMM OOpaujaeT Ha CeCOA BHHMAHHe TOT (paKT, UTO MOPCKHe OTJIOXKCHUA 3aKOHO- 
MepHO yepelyIoTCaA C KOHTHHEHTAJIbHbIMM. XapakTep STOTO yepeAOBaHUA TAaKOB, 
YTO paspe3, HaYHHaACb MOPCKMMH OCaJ{KaMH, MOCTeMeHHO CMeHAeTCH KOHTHHEH- 
TAJIbHbIMM YIJICHOCHbIMH OTJIOXKCHUAMH, Ha KOTOPble C pa3MbIBOM BHOBb JIOKATCA 
MopcKHe OOpa30BaHHa. ; : 

Takum 06pa30M, JIA Me3030A OMNMCbIBaeMOrO PaHOHa XapakTepeH PerpeccuB- 
HBbIM XO], pa3sBUTHA TeomOrMyecKOl UCTOPUH. Ota OOujad HaMpaBJIeHHOCTh reowo- 
rHyeckoro mpolecca HaXOJMT CBOe OTpaxkeHHe B PHTMHYHOM YepeOBaHHAN MOp- 
€KUX HW YIVICHOCHBIX OTJIO2%KeHHH. 

B paccMoTpeHHOM pa3spese OTYeCTIMBO BbIMeIAIOTCA TPH KPYMHbIX PerpeccuB- 
HBIX MaKpOpuTMa. OOulHii YepTOH STHX PHTMOB ABIACTCA ABYXWIeHHOe CTPoeHHe: 
HMKHAA wacTb UX CJIOKeHA MOPCKHMH OCaKaMM, BepXHAA — KOHTHHEHTAJIb- 
HbIMH (yruieHocHbIMH). IIpH 9TOM pOb KOHTHHEHTAJIbHBIX OTIO2%KEHUH M yruIeHoc- 
HOCTb BO3PaCTAIOT B Ka2KJIOM BbIlleexKalleM PHTMe. 

Hwxauii MakpopuTM uMeeT MouHocTb 620 M, us Hux 500 M MpHxosMTcaA Ha 
HWDKHe- HW CpeHeIopCKHe MOPCKHe OTMO*KeHUA, CMaraioulHe HHXKHIOIO YaCTb PUT- 
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Ma. ITH OCalKH OTBeuaIOT kpynHon TpaHcrpeccHu, KOTOPadA 3aKOHYMAaCb K Kel} 
JIOBeIO H CMeHMJIacb perpeccvelt Mops. B KesoBee MOPCKHe OTMO%KEHHA TMOcTes 
MeHHO CMC€HAIOTCA KOHTHHEHTAJIbHbIMU AJIJIIOBHaJIbHO-O3epHO-OO/JIOTHbIMA OOpa} 
30BaHHAMH JKACKOHCKOH CBHTHI. . 
Takum o06pa30M, B HH2KHEM MaKpOPHTMe MopcKHe OCaqKH pe3KO Mpeoda‘y 
jlaioT Haj, KOHTHHCHTAIbHbIMMa MOC, sleqHHe OOaqaloT BecbMa ciaOoH yruey 
HOCHOCTbWO. 
Cpequuii MakpopuTM HauvHaetca TpaHcrpeccvel Mops. Mopckve OTIOKeHUSE 
CbITOTHHCKOH CBHUTbI MOULHOCTbIO 50 M JIO*KAaTCAH C Pa3SMbIBOM Ha YIVJIeHOCHYK}} 
JKackolckyto CBUTY. ChITOrHHCKad TpaHcrpeccHA, HayaBluaaAcA B BEPXHeM OKC: 
cbopfe, 3aKaHUMBAaeTCA B KOHUWC HH KHEBOJKCKOFO BeKa HW CMeHAeTCA perpecchen 
B IIpOMOm2KeHHe KOTOPOM UeT HaKOMMeHMe yrIeHOCHOM TOMUIM bIHTbIPCKOM CBM-E 
TbI MOLHOCTbIO 200 M. 
B wesomM cpexquuii MaKpopuTM xapakTepu3yeTca: a) ABHbIM MpeoOlaqaHHene 
KOHTHHEHTAJIbHBIX OTJIOXKCHUM Ha MOPCKHMH, 6) MOBbILMeCHHOM yIvJIeHOCHOCTbK 
M0 CpaBHeHHtO C HHXKHHM PHTMOM (19 yroJIbHbIX NIaCTOB MpOTHB 4). i 
BepxHuH MakpopuTM, Kak HM Mpefbiqyuive, HayHHaeTCA C TpaHCrpeccMBHC 
3aJleralouluX MOPCKHX OOpa30BaHHu, XapaKTePpH3yIOWMXCA TayKOHHTOBbIMH 
necuaHHkaMH. ITH OTJOXKEHHA MOULHOCTHIO OKOJIO 45 M NOJCTHIAaIOT yrJICHOCH YK 
TOJIMLY YOTTAXCKOH CBHTHI, OOsaqaloulyio HaHOOJIbWeH YIvIeHaCbII[eHHOCTbIO 
BckpbiTad MOUHOCTb yrvIeHOCHOrO KOMMeKca BepxHero puTmMa 140 M, HO HeT 
COMH€HUA, YTO PHTM 9THM He KOHUAeTCA, a BEPXHHe YaCTH ero pacupocip 4H ; 
joxKHee ONHCbIBAeMOrO PalioHa U o6ulagator BbICOKOH yIvIeHOCHOCTBIO. . 
PaccMOTpeHHble MAKPOPHTMbI ABJIAIOTCA HaHOosee KPyNHbIMH oileMeHTaME 
paspe3a, OTpaxaloujMMU TeOTeEKTOHHYeCKHH pexXHM B PerMHOHAJIbHOM MacuTa6e, | 
MW BbIJepKMBaIOTCA Ha OosbuMe paccrosHUA. IlosTOoMy MaKpOpHTMbI HEOOXOAMMOF 
BHIJeATb HW YUMTHIBATh IPH KOPPeIAWMM YaIeHHbIX [pyr OT Apyra Me3so030HCKHxe 
paspesos JleHckoro yroubHoro OacceHHa. 


Jla6opatopua reonoruu yrua Ilocrynuo 
Axkajemuu Hayk CCCP 11 VII 1957 


IMTUPOBAHHASA JIMTEPATYPA 
1H.C. Bopouen, JAH, 108, N 4, 695 (1956). 
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HTornaann Arkanemun Hayk CCCP 
1957. Tom 117, Ne 6 


PEOJOPHA 


JI. B. 3AXAPOBA 


O BO3PACTHOM M0JIO)KEHHM BEPXHHX TOPH30HTOB 
BEPXHEMEJIOBOrO PA3PE3A B BACCEMHE PEKM BEJH 
- (KO)KHASA APMEHHS) 


(ITpedcmaeaeno axademuxom JI. B. Haauexunoim 29 VI 1957) 


Jletom 1956 r. aBTopoM mpu copmecTHolt paGote c A. A. Ara6exsaHom Onlin 
U3yUeHbI HavOolee HHTepecHble paspe3bl BepxHero Mesia ApMenuu. B HacTosnyjeM 
COOOLICHHH MPHBOAATCA HOBbIe JaHHble, KOTOPbIe OblIM NOMYYeHbI IPH UsyyeHHU 
MUKpodayHb! 43 BepXHHX TOPH3OHTOB 3THX OTMOKeHHH NO p. XocpoBy, npaBomy 
mputToky p. Bequ uv y ux camanua. B. JI. Eroau (+?) aia BepxHelt uacTu BepxHe- 
MeJIOBOrO paspesa IpefiaraeT 3fecb Ha3BaHHe GO36ypyHCKaA CBUTAa, B KOTOPOH 
OH BbiJeIAeT ele TPH rOpH3oHTa: 

1. Ipa3Ho-po3oBble MepresiMcTble H3BecTHAKH. . . MomuHocts or 4 Jo 80 m* 

2. CioncTble 3e/IeHOBaTO-cepble NecuaHucTbie MepresH c ocTaTKamu Echino- 
BER SEC DS ey eks am Dae Mallee ne Joe MOMmHOCTS £10 7m Mt ee nS, noes 

3. Cepbie MIOTHBIe TOJICTOCJIONCTHIC MepreJIH C JWIMHHO-OCKOJIbuaTOH OTJeuIb- 
MEBOREIO MGR TTD Sr). or Lohan A Ted on Oo ore DUE. IeOer a) ee MOMIMOCTE: a SUG 

Topu3ont 1-4, Ha3sBaHHpl B. JI. Erosuom «atipugxKuHCKMMy, aTupyeTca Ha 
OCHOBaHHH MHOWepaMOB B HHTepBale «KOHbAK — CaHTOH». [IpeyqBapuTesbHOe 
W3yueHHe MUKpodayHbl, MpouspeseHHoe B 1956 r. aBTOPOM HacTOAWeH cTaTbH, 
He IIPOTHBOPeyMT TaKOMY 3aKJIIOUCHHIO, HO TlaBHbIM NpeAMeToM AaHHoro coob- 
ICHHA CJLyXKUT OGOOCHOBAHHE BO3PAaCTa BbIieeKAallM4X TOPH3OHTOB. 

Bpnuenexamve ropv30uTpl 2-H u 3-H B. JI. EroaHoM Obl Ha3BaHbl, COOT- 
BeETCTBCHHO, «HH2KHHM HW BepXHHM aracaJIMHCKHMU TOPH30HTaMH», NpHyeM aBTop 
pHfaeT HMKHEMY KaMMaHCKHH BO3pacT, a BepXHeMy — MaaCTPHXTCKHH, 
MHOra MpHBOAA «aracasIMHCKHM» TOPH30HT 6e3 mMozpasfqemenua. B. II. Peu- 
rapteu (°) Ha ocHOBaHUU OmpesemeHua Echinocorys cf. striatus Lam. no nocaez- 
Hero BP€MeHH MpPH3HaBa CKOpee CAHTOHCKHH BO3pacT «HH KHEPFO aracaJIMHCKOro» 
ropuHsouta. Jia O6OCHOBaHHA KaMNaHCKOTO BO3pacTa B coceyHeM K sanayly 
[lonkeryscKom pas3pese B. JI. ErosHom Onl mpHBeyeH KOMMIeKc (opamuHUdep 
¢ OOJIbIUMM KomM4eCTBOM rioOurepHH. Ilo 3aksIOUeHHIO CaMOPO aBTOpa, KOMIJICKC 
COCTOHT H3 HeOJHOPOAHOH accouMaluu cbopamMuHHdep, cofepxaujeH HeEOKOM- 
CKHe BHJbIl, 3HaYHTeJIbHO Goee BbICOKHE H, TO OY€Hb BaXKHO, CCEHOHCKHE TI000- 
TpyHKaHpl (°). 

Hamu u3yyena MuKpodbayHa 9TUX TOPH3OHTOB B palione pasBa/uH Cc. Kelmu- 
Kent (KapaOaxssap), B cpeqHemM TeyeHuM p. Xocpos (y pa3sBaMH c. AracavH) 
UB BepXHeM TeyeHHH p. XOCpoB, NO MpaBomy MpHToKy, OepyueMy Hayao OT 
powHuKa Taut. Ha ocHoBaHHM MpHBOAMMOrTO HH Ke aHalusa CayHbl (PopaMUHH- 
pep aBTOop MpHXOAMT K BbIBOAY O AaTCKOM BO3pacTe STHX OTMO*KeHMH. M13-3a 
KPATKOCTH U3OKCHUA MPHBOANTCA CMMCOK copaMuHMdep B OHOM (THMMYHOM) 
Daspese MO cpegqHemy TeyeHHIO p. XOcpos, y pasBauH c. Aracasu, 10 kKOTOpoMy 
1 OblJI HA3BaH paccCMaTpHBaeMbIM TOpH30HT. Kommulekcbl MAKpodayHbl NepeuHc- 
ICHHbIX BbILUe Paspe3OB OMHOBOSPaCTHH! HW MOUTH TOARMeCTBeHHbI NPpHBOAMMOMY 
1VDKe. 


* Momuoctu jarorca mo (>) 
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| 
Virak, y pasBanu c. Aracamu o6Haxkalorcad CHU3y BBepXx CileyIouMe NOPOABl hy 
1. CaoucTble rpxi3HO-posoBble, MecTaMH OsIeHO-CHpeHeBble MepresMcTble Mel) 
AMTOMOpHbIe H3BeCTHAKH C MHOLepamamu. Bpwin BeTpeyeHbl (bopamunudephl | 
Marssonella oxycona Reuss., Verneuilina bronni Reuss, Arenobulimina presli 4 
Reuss, Ataxophragmium cf. nautiloides Brotzen, Globotruncana lapparentiff 
Brotzen, G. rosetta carsey var. («AfipuyoxHHCKMl TropH30HT») ...... ff 
rrr ern rr re ECS 
2. UepesopaHve OMBKOBO-CepbIX MCJIKOOCKOJbYAaTEIX AaJIeCBPOHTOB C MEP ih) 
TeMCTLIMA HecuanHuKamu. Becrpeyaiorca dykougel u ocrarku Echinocorys#h 
BerpeyeHbl OOMIbHbIe cbopaMuHudepbl («aracaJIMHCKHH TOPH30HT») . . . . 
Hae ee 4 SS 900 Dom ioe ran as 


TbI€ H3BeECTHAKH HM elle BbIle B 3eJIeHOBaTO-cepble MepreiH ...... . 
eas hg Raa .. .. . . Buyumasd MouHocTs Bceli maykH 70 Np) 


lauka pocslexuBaeTca Ha Apyrom Oepery p. Xocpos, rye cularaeT KpblJIbA Hef) 
Gombuo NoOroH CHHKIMHAJM MW MepexoLUT Ha CeBepO-3alaHOe KPbLIO CELIO § 
ule K IOrO-BOCTOKY aHTHKJIMHaIH,OOHaxKaACb B MeKypeube Beau U XoOcpoBéeyh 
Ha Bepwmue rpe6ua y c. Keumuikeut (Kapa6axsiap). B 9Tom mecte B. JI. Eroarp 
IPHBOAUT TOMbKO “HWKHMK aracasIMHCKHM rOpH30HT», KPOBJIA KOTOPOTO Pa3MBI Ih 
Ta. Ilo-BHHMOMy,B 3TOM Culy4¥ae 30NeHOBAA Nauka Oba UM BKJIIO¥UeHAa B COCTAE| 
HWKHeTO afacaJiMHCKOrO ropH30HTa. Heo6xoquMo Take OTMeTHTb, YT 
A. T. AculaHaAH yKa3bIBaJl Ha NpHCyTCTBHe 3eCb HM KHEJIOTETCKUX OTJOKEHHH Mi 
uTO, OAHAKO, OTpuuaetca B. JI. Erosvom (?). | 
Hye mpuBogutca cbayHa cbopamunudep 43 ropHs0HtTa 2. Syecb BCTPeueHbl f 
Ammodiscoides sp., Trochamminoides coronatus Brady, Trochamminoide: 
irregularis White, Haplophrag moides sp., Orbignyna ovata Hagenow, O. da: 
nica Morosova, Spiroplectammina baudouiniana Orb., Bolivinopsis carina‘ 
taeformis Morosova, Verneuilina sp., Gaudryina retusa Cushman, G. rugose 
Orb., Marssonella oxycona Reuss, M. indentata Cushman et Jarvis, Ataxo-f 
phragmium variabilis Orb., Pseudoclavulina gubdenica Morosova, Clavulingl 
sp., Clavulinoides aspera Cushman, C. daghestanensis Morosova, Pscudogaudryi-/ 
nella sp.Heterostomella mexicana Cushman, Cristellaria lepida Reuss, C. fran-§ 
kei, Marie, Lagena ex gr. jacobi Marie, L. sp., Polymorphina sp., Giimbeline# 
globulosa Ehrenberg, Buliminella sp., Gyroidina subangulata Plummer,|f 
G. globosa Hagenow, Stensioina whitei Morosova, Eponides obtusus Burrows 
et Holland, E. triimpui Nuttall, E. sparksi White, Ceratobulimina sp., Pse.f 
udoparella culter Parker et Jones,Pullenia quinqueloba Reuss s. lato, Pulleniel 
kasakhstanica Dain, Globigerina compressa Plummer, G. inconstans Subbotina | 
G. moskvini Schutskaja, G. fringa Subbotina, G. pseudobulloides Plummer, 
G., triloculinoides Plummer, G. trivialis Subbotina, Globorotalia membrana- 
cea Ehrenberg, G. angulata White (ona xe G. conicotruncata Subbotina); 
Anomalina danica Brotzen, A. praeacuta Vassilenko, Cibicides spiropunctatus 
Gall. et Morrey. . 
Ilepeyncienube B ciucke popamunudeph pacnajaioTcs Ha YeTHIPe OCHOBHEIE 
rpynnpt. 
Ileppaa rpymna Bku10uaeT OCTaTOUHEIe CCHOHCKHe (pOpMbI, KOTOpHIe NepexolA1 
B aTCKHM APC M BbIMMpAaIOT Ha ero BepxHelt rpaHuye: Orbygnyna ovata Hage: 
now, Spiroplectammina baudouiniana Orb., Gaudryina rugosa Orb., Marsso- 
nella oxycona Reuss, Ataxophragmium_ variabilis Orb., Clavulinoides aspera 
Cushman, Cristellaria frankei Marie, Gyroidina globosa Hagenow, Pullenia 
kasakhstanica Dain. Bropaa nau6oee MHOrounceHHaa rpylina BK10uaeT BUI, 
NOABMBIUMeCA Ha TpaHue MaaCTPHXTCKOrO HM AaTCKOrO ApycoB U MposoxKal0-} 
IMe CYMIECTBOBaTb B TpeTH4yHOe Bpema: Trochamminoides irregularis White,| 
Bolivinopsis carinataeformis Morosova, Textularia excolata Cushman, Gaud.-| 
ryina retusa Cushman, Marssonella indentata Cushman et Jarvis, Gyroidina| 
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subangulata Plummer, Gyroidina nana Subbotina, Eponides triimpyi Nuttall, 
Pullenia quinqueloba Reuss, Globigerina compressa Plummer, G. inconstans 
Subbotina, G. pseudobulloides Plummer, G. triloculinoides Plummer, Globo- 
rotalia membranacea Ehrenberg, G. angulata White (ona xe G. conicotruncata 
Subbotina) u Anomalina danica Brotzen. 

CuexyeT OTAeNbHO YNOMAHYTb Te BUH, KOTOpHIe Ha KapKa3ze IpHHATO cun- 
TaTb [aTCKO-MaJIeCOWeHOBLIMH MH KOTOPbIe H306HJIYIOT B 9THX OTMOXKCHHAX, HO 
B Apyrux palioHax NoABAsioTcA Oouee PeAKHMM 9K3eMIWIAPaMU y2xKe C BepxoB 
MaaCTPUXTa WH HECKOJIbKO paHbiue. Ito — Heterostomella mexicana Cushman, 
Stensioina whitei Morosova, Eponides obtusus Burrows et Holland, Anomalina 
praeacuta Vassilenko, Cibicides spiropunctatus Gall. et Morrey. Us opm, 
CBOUCTBEHHDIX HCKJOUMTeEIbHO JaTCKOMy APycy, MOKA MOXKHO Ha3BaTb TOMbKO 
Globigerina moskvini Schutskaja. . 

OcTasIbHble BUI CMucKa MMeIOT Ooulee WIHpOKH CTpaTurpaduyecku uuTep- 
BaJI, He MpOTHBOpeya MaTCKOMY BO3PacTy OTJIOXKeHHH. 

Cuelyer ene J06aBuTb, uTO CpefM OTMBITON (payHbI (opamunUdep Oni BcTpe- 
YeHbI TIOOOTPYHKaHbl ABHO MePpeOTMOXKeHHOTO OOMKA: OHM ObIM CerKa cruia- 
*KeHI MH Ha OOUEM (OHe 3EMIMCTO-CepoH WaTCKO-NaseoleHORON (ayHbI C XOpOLO 
COXPaHMBIeHCA CKYJIbNTYpOH BbI,eIANMCbh APKO-OebIMH MATHDILKAaMH, BH- 

| QHMBIMH JlaxKe HEBOOPYyKeHHBIM Tv1430M. OHH, MO-BHJMMOMY, H Moc yxXHIM Mpu- 
-YHHOM TOTO, 4TO STOT TOPH30HT Obl OTHECeH K KaMmaHy. Mbl, ecrecTBeHHO, He 
-NOMeCTHIM MX B CNHCOK. 

Mrak, BOmpoc 0 JaTCKOM BO3pacTe OTMOMKeHHH PelllaeTCA Ha OCHOBAaHHU B3a- 
MMHOTO KOHTpPOJIA BHOB (opamMuHHdep. OtcyTcTBve XapaKTepHbIX CeHOHCKHX 
BHUJIOB, a TaK2Ke MACCOBOe NOABJIEHHE JaTCKO-TPeTHUHHIX BHUZOB (BTOPaAd rpynna) 
OTeAIOT ero OT MaacTpuxTa. IIpucyTcTBHe %Ke OCTATOUHbIX CeEHOHCKHX (opm, 
KOTOpble BbIMMpaloT Ha BepXHeH rpaHuye aTcKoro Apyca (nepBaa rpynna) 
B coyeranuu c Globigerina moskvini Schutskaja otamuaet JaTcKue OTO2%KeHUA 
OT MageoweHa. 

TloqrBepxKeHHeM aTCKOTO BO3pacTa ABJIAeCTCA TakKe CKOMICHHE BUOB, 
KOTOPBIX MbI BKJIIOUMJIH B TpeTbiO rpymmy, T. €. HMeIOWIMX BO3PacTHOe pacipo- 
CTpaHeHve, OMU3KOe K JaTCKOMY, H MAKCHMAaJIbHO pa3BHTHIX B NOCIeTHeEM. 

Bug Globorotalia angulata White B u3yyeHHOM pa3pese MOABJIAeCTCA He C Ca- 
MOM MOJOUIBLI MaTCKOrO aApyca, a c ero BepXHeli TpeTH — Tak Ke, Kak H Ha Ces. 
Kapka3e, re OH XapakTepH3yeT TlaBHbIM OOpasoM MasleoreH. 

Takum o6pa30M, paccCMaTpHBaeMbI KOMIWICKC OT CeHOHA OTIM¥aeTCA OUCHE 
pe3ko, Kak H Be3jle B CpequsemHomopcKol npoBuHuuH. Tlepexoy kK nameoueny 
HeyeTKHM. Kak H3BeCTHO, OTJemeHve MaTCKOrO Apyca OT NaeolweHa — OJHH H3 
HavOoslee CJIOXKHBIX BOMpOcoB B cTpaTHrpaduu Bceli CpequsemHomopcKoi mpo- 
BUHILUH. 

Ha M. Kapxas3e, re JaTcKHe OTJIOXKeHHA HMEIOT OrpaHHueHHoe pacnpocrtpa- 
HeHHe, OHH NOKa HUTe He OTeJeHbI OT MaseoweHOBbIX. I]pHBOAMMasc B KayecTBe 
JlaTcKoi MuKpodbayHa mpefcTaBeHa OObIYHO KOMIICKCOM «30HbI JaTCKUX copa- 
munndep» Ces. Kapkasa, KoTOpad, KaK BbIACHeHO NocweqHuMU padoTamy (°), 
COOTBETCTBYeT B OoubieH Mepe nameoueny. Ilosromy paccmaTpuBaemMbli pas3- 
pes — moka 4To efMHcTBeHHOe MecTo HaM. Kapxase, re JaTcKue OTIOKeHHA 
OTJeIAIOTCA OT MamteoweHa. Ho nocKoJIbky 3TaIOHOM JIA CpaBHEHHA CJLyKUT 
Tobko Ces. KapKa3, re rpaHulla MexKy JaTCKHM APycoM HM MaJIeOleHOM He- 
JOcTaTOUHO pe3kasd, OCTAIOTCA ONaCeHHA O BOSMOXKHOM M3MeHEHUH CTpaTurpadu- 
yeckoro Mana3oHa pacupocrpaHeHua BHOB. bosee OCTOPOXHbIM Oy JeT yMamen- 
HbIe (OcO6eHHO MO wWIMpoTe) PaHOHbI CONMOCTaBATb MO Pe3KO BbIPayKeHHBIM 
KOMIJIe€KCaM. 

B nactTosmree BpeMs HeT IpoTHBOpeuHH MexKLy onpeseseHHAMM MUKpoWayHbl 4 
MakpodayHbl. Tak, H3 paccMaTpuBaemoit ToMMM JaTcKoro apyca A. A. Ara6e- 
KAH To cOopam 1956 r. onpefeaua Echinocorys cf. sulcatus Goldf. B. IT. Pex- 
rapten (Takxke Mo ycCTHOMY cooOuleHHIO) MepeCMOTped cBOe MpesBapHTe/bHOe 
ompesemeHue U3 COOTBETCTBYIONIMX OTJIOXKCHHH NO p. Xocpos (Echinocorys cf. 
striatus Lam.) u cuutaeT, 4TO GoJlee THIaTeIbHOe H3YYeHHe MO3BOJIAeT 3AMCHHTb 
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ero Ooslee paBusbHbIM ompenenenuem Echinocorys cf. sulcatus Goldf. Dayné 
cbopamunudep, AoObiraa U3 MepresbHOH MOposbl, compoBorxaroujeH CKeseTE 
ekeli, opefemeHHbIx B. I]. PenrapTteHoM, Takoro *e MaTCKO-MaJleOWeHOBOT( 
o6mukKa, HO, pasyMeerca, xyAluel coxpaHHOCTH, ¥eM H3 OOPAa3OB, B3ATbIX HaMIf 
CielMasbHO WIA U3yYeHHA MUKPOayHbl. 

Vrak, caMoe BaxKHOe JIA Hac TO, YTO MpHBeleHHad cbayHa POpaMuHUdep 3aj 
CTaBdeT OC30rOBOPOUHO OTKAa3aTbCA OT CeHOHCKOFO BO3pacTa «aTacaJIHHCKH? 
TOPH3OHTOB» M MpH3HaTb 3HaYHTebHbI TepepbIB M TpaHCrpeccHBHoe saleraHHiy) 
WaTCKOTO Apyca Ha Tak Ha3bIBaeMOM «alipH2KHHCKOM» ropusouTe. TlocmenHun Kel 
npescTrapsser COOoM, MO MHEHMIO aBTOpa HAaCTOAMeH CTATbU, yieueBLUIne OT past 
MbIBa HHXKHHE COM KapOOHaTHOM KOHbAK-MaaCTPUXTCKOH (MIM CaHTOH-MaacT: 
puxTCKOM) cepHu, KOTOpas B OO/IbIOH Mepe coxpanuacb 8 xp.bos6ypyH. B Mex§ 
Ikypeube xe Beau u XocpoBa BepXHHH CeHOH, MO-BUAMMOMY, NOJIHOCTbIO Ppa3MBIT Ml 

B cBxa3H C H3/IOX%KCHHbIM CTAHOBATCA MOHATHBIMH pasHOrvlacHA MO BOSpacrTy# 
HWDKeNeCKAUIMX KPACHOUBeETHBIX Mepreel (alipHJ2KHHCKOTO» TOpH30HTa) Fi 
3HaYHTeJIbHbIe KONeOaHHA eFO MOIIHOCTEeH. 

Cuenyer emje npHOaBuTb, uTO K JatcKomy apycy B. JI. Eroau (°) orHec B co- 
cemHem [loqKeTy3cKoM pa3pese Ha3BaHHYl0 HM «IOJKeTY3CKOM» CBUTY yepeOBa-— 
HMA «MeCuaHHKOB, aJI€BPOHTOB HW INH C JIMH3aMM KOHTOMepaToB». Cpequ ac-§ 
colMalHu mopamuHNdep, KOTOPbIMH aBTOp OKa3bIBaeT JaTCKHHM BO3pacT STON 
CBUTHI, IPHBOAATCA: BHAbI C WHPOKHM BO3pacTHbIM HHTepBasiom (Valvulineria 
allomorphinoides Reuss, Pulvinulinella culter Parker et Jones) *; Bugbl, 20 uc- 
caeqopaHni B. JI. Eroava Heuspecruple Ha Kapkase u pacmpoctpaHeHuple B Ame-{ 
puke (Bulimina ex gr. aspera Cushm. et Parker, Valculineria ex gr. californicall 
Cushm.); cenonckue Bub (Globigerina ex gr. cretacea Orb.); MaacrpuxTcKO- 
natckue (Gyroidina caucasica Subbotina); nameoneHosbie (Globorotalia coni- 
cotruncata Subbotina), a TaxkxKe BUJbI, HeM3BeCTHbIe HxKe BepXHero 301eHa 
(Globigerina bulloides Orb.). 

Moo TpeAnosOXKUTb, YTO 3TA CBHTA MPHHALJeXKUT K Ooslee BbICOKHM CJIOAM: 
MlaJICOreHOBHIX OTJIOXKeHHH. 


Jla6opatopua aspomeTojoB Tloctynuso 
Axkaflemuu HayK CCCP 25 VI 1957 


UMTHPOBAHHAA JIMTEPATYPA 


1B. JI. Erosu, Doxa. ApmCCP, 15, N 5 (1952). 2B. JI. Eroau, BepxHeme.IOBble 
OTNO2%KeHHA toro-3anaqHoH uacrd ApmsancKoli CCP, Epepan, 1955. % K. H. Tlabobeu-f 
roabn, Teonoruueckui ouepk Apmenuu u mpuueratomax uactefi Manoro Kasxasa, 1948, ! 
* B. Il. Penrap ten, leonorua CCCP, 10, 3axapKasse, ¥. 1, 1940. 5 Crpaturpadbuyecknis | 
cnopapb CCCP, 1956. © E. K. I]yuxas, Tp. Mucr. reon. wayk, B. 164 (1956). 


B nacrosmee Bpema poqoBoe nasBanne Pulvinulinella sameHeHo HagBaHHem Pseudoparel- 
la, a Buy allomorphinoides Reuss orHecen K pogzy Gyromorphina. 
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HJoruangn AkagqemMun nayx CCCP 
1957. Tom 117, No 6 


PEOAOVH A 


M. E. PAABEH 


K BOTIPOCY O CTPATHFPA®HYECKOM TIOJIOOKEHHH MAUIAKCKOM 
CBUTbI OKHOTO YPAJIA 4 


(ITpedcmaseaeno axademuxom H. C. Wlamcxum 24 VI 1957) 


Bonpocbl crpaTurpapuv mo3sfHero foKeMOpHa — OTJOKeHuH pudelickoli 

rpynnbl — JO CHX NOp 3akoOUaIOT B ceOe MHOTO HeACHOTO. 
_ [Ipexkye Bcero, cambllt crparorun pudea — pa3pe3 Bauikupckoro aHTHKJIH- 
‘HOpHA — He MO2XeT CUHTAaTECA JOcTaTOUHO XOpolo usyyeHHEIM. B yacrHoc™, 
‘He pelueH BOMpoc oO 4HCJe ClaraloulHx ero OCaMOUHbIX CepHii, YTO TeECHO CBA3AaHO 
€ HEACHOCTbIO CTpaTHrpaduyeckoro MOJIORKeHHA MalllaKCKOH CBUTbI MeCuaHHKOB, 
KOHIVJIOMepaTOB H BYJIKaHOreHHbIX NOpod. 

MawakcKaa CBHTa Oblla BMepBble BbIqeeHa Ha xpeOTe Mauiak, B WeHTpaJib- 
HOH 4yacTH aHTHKIMHOpHA Amau-Tay, A. HW. VBanopnm, B crpaturpaduyeckor 
€xeMe KOTOPOTO OHa Oblia MOMemeHa Hall AMAHTayCKOH CBUTOK (BNOoCceACTBHH — 
cepHel) H HW Ke 3HrasbruHcKoH cBuTpl (°). K. A. JIbBoB, BbINeHBIUHH MOUTH 
OJHOBPeMEHHO TY 2Ke TOJIULY 1OxKHEE, Ha xpeOre B. [laTak, no Ha3BaHHeM WaTak- 
CKOH CBHTbI, NOMeCTHJI €€ B CAMOM OCHOBaHHH pa3pesa (’). 

IIpu comoctaBmeHuu anTHKIMHOpHA SlMaH-Tay c BaKkano-CaTKHHCKHM MOJ- 
HATHEM, paspe3 KOTOPOFO ABJACTCA THNOBHIM WIA MOL3HraJIbrHHCKOPO KOMIWIeKCa 
pucea, BOSHHK Bompoc 06 aHaslorax MalllakCKOM CBUTbI B ITHX paloHax. Hesxc- 
HOCTb e€ cTpaTHrpaduyeckoro NMOMOKeHUA OOyCOBMa pa3zsIM4yHOe NOHMMaHHe 
COOTHOIMeHHH SAMAaHTayCKOH CepHH C HMKHeH MKees0pyqHOH cepvel Bakawo- 
CaTKMHCKoro NOJHATHA. 

B mutTepaType MOxHO HaliTH ueTLIPe BapHaHTa CBOHOTO paspe3a NOs3H- 
Ta/lbrHucKoro Komisiekca pHdea BawikupcKoro avTHKIMHOpHA (cM. Ta6a. 1), 
TIpH4eM BO BCeX BAPHaHTAax MalllaKCKaA CBUTA BKJIOUeHA B COCTAB STOTO KOMIMJIeK- 
ca (7, *°7, 1°, 1"). Campi cbakT Takoro pa3HOrlaCHA BO MHCHUAX 3aCTAaBJIAeT KPH- 
THYeCCKH MepeCMOTPeTb CBOAHLIN pa3spe3 Ha OCHOBe HaKOMMBIUerocdA 3a Noced- 
Hee BpeMA (bakTHYeCKOrO MaTepHala. 

O6patTumca cHayasa K NepBOMY H3 MpeVIO%KeHHIX BapHaHToOB. B HacTos- 
mee BPCMA OOJIbINMHCTBO TeOOTOB OTKAa3aOCb OT MapalMeH3alMu aucKou u 
MalllaKCKOM CBHT, a BMeCTe C TeM OT MIpeACTaBJIEHHA O 3asleraHHH 9TOM CBHTHI 
B OCHOBaHMM paspesa puden (°, 8). 

JleiicrsutembHo, yxKe B 1937 r. A. VW. MBanos onucam Hecormacuoe 3asiera- 
He STO CBUTbI Ha PpasMbITOM MOBEPXHOCTH BepXHeli YaCTH AMAHTayCKOH Cepuy, 
KOTOPOe OH HaGvofa Ha p. M. Karase, Ha 3ataHoM cKJIoHe xpe6ra Mauak (*). 
Jletom 1956 r. aBTop HacTosmeli CTaThH Tak Ke HaOvIiOa onucanHbl A. VW. Vpa- 
HOBbIM HeECOlIacHbIM KOHTAKT, MpeKPacHO OOHAKeHHbIM Ha MPOTAXCHHH HECKOWIb- 
KUX COT MeTpoB Ha MIpaBom Oepery M. Karasa. Mutepecuo oTMeruTb, ¥TO Malllak- 
CKaA CBUTA JI@XKUT 3]eCb OUeHb NOOO, HHOFa MOUTH TOPH3O0HTaJIbHO, Ha CMA- 
TbIX B CKJIaKH MOpowax IOWJMHCKOH CBUTHI. 

Yruibl HaksIOHa B ee NOposax He MpeBbliuaior 7—8°, B TO BPeMA KaK Ha KPbIJIb- 
AX CKaOK, OOpasoBaHHbIX NMOACTHIAlOWHMH IOWIMHCKMMH ClaHilaMu HM MmecuaHH- 
KaMH, OHH jocTuraioT 30—40°. 

AsTopy yilaslocb, Kpome Toro, HaG/lI0JaTb HenocpeycTBeHHO B OOHAa?KeHUHU 
HecoriacHoe 3aleraHHe MalllaKCKOl (1laTaKCKOH) CBHTbI Ha IOWMHCKMX ClaHWax 
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Ta6amuua 1 


Pa3J1MuHbIe BapHaHTbl CBOJHOrTO paspe3a NOASHTaJIbTHHCKOTO KOMIIJI€EKCa fJPeCBHHX CBH 
BauikupcKoro aHTHKJIMHOpHA 
Cepua Cputa Cepua CButa Cepua CpButa Cepua CpButa 
AB3AHCKaA AB3AHCKaA AB3AHCKaa 
‘ 3urasHHo- B 3urasHHo- Be 3urasHHO- ABpsaAHCKad 
Bepxuaa | Komapos- 2ePXHAA | Komapos- ePXHAA | KoMapos- Bepxuaa SurasHHo- 
Ze RSI cKaa ZED” cKana 2KETIESO- cKaa 2Keneso-pyaHan| Komaposckaa |: 
Pyauat |3yransrun-|| PYA#4AT |3yranprun-|| PYA#92 | 3uranprun- SuranbruncKkan| Ge 
cKaad cKan cKant 
ee Huxusaa |Bakanpckas 
Hwxkuaa cKaa 2%KeNesO- |CaTKHHCKaA Cpegusaa |BbakanpceKast 
“8 py AnaA Aficxaa 2 Mawmaxckaa Mawakckaa 
2Kes1e30~ Ailickaa (alickaa ee mkemleso- |CaTKHHCKaa 
pymuaa | (Maumak- past eee (Mallak pyaqnas Rios (mwiatakcKas) | (maTaKcKaa) 
Chan mae ypsau- | ckaa, wa- 
paKckasi) CKasa) TakcKas) 
Taparau- BakasbpeKaa 
cKaa lOmuHcKan H (1011 HHCK aa) 
Amautayc-| Cypauckas eure! M AmauTayckaa | CarkuHcKad 
Kaa Boapimenn- || KOHPToMe- | Mallaxckaa)| (ywKHAd KeNe-| (cypancKany 
sepcKaa PE TIO ea 30pyaHaa) | Bompmenusep- 
cKkaa (alickas) 
lOmuHcKaa 
Tapataum- soe CypaHckaa 
cKaa Bonpmeuu-|| TaparawcKkaa 
Dy Guar 3epcKan 
Tapatam- 
cKaa 
A. MW. Ypearos (1946), H. C. Warcxuti (1945 
K. A. JIppos (1939) A. WH. Onan (1948), A. HW. MUsanos (1949) M. u. Tapanb “abeey 
B. M. Keanep (1952) A. i. Hsanos (1956), 
K. A. JIbBoB (1957) 


H mecuaHukax Ha 3amaqHOM cKloHe xpeOta Bombmol Watak. ITHM OKOHYATEIb- 1 
HO NOATBeEpKMaeTCA TORMeCTBO OGMOMOYHO-BYMKAHOTeHHOH TOMA XxpeOToB Ma- § 
wak UH Bompmoii [larak, c OMHOM CTOPOHBI, H ee MOcMeAMaHTayCKHH BOspactT, 
c Apyrou. 

B wactosmee BpeMA HaKONMINCb TakxKe JaHHble, MIpOTHBOpeualHe TEM TPeM 
CX€Ma@M CBOJHOFO pa3spe3a, KOTOPble MpeNosararoT cyujecTBOBaHHe CaMOCcTOA- 
TeIbHOH OCaOuHOH CepHu (HIM Make TByX cepHli) Mexy OTJO*XeHHEM IOWIMH- 
CKOM CBHTbI H OCHOBaHHeEM BepXHeli *%XemesopyAHOU cepul. 

A. V1. Vsanos yxxe 2aBHo OTMeuad, YTO pasMbIB B OCHOBAHHH 3HraJIbrHHCKOM 
CBUTbI Ha Bakano-CaTKHHCKOM NOJHATHH Obl HE3HAYHTeIbHBIM (*). B. B. XOMeH- 
TOBCKHH ONMCas MOCTeNeHHbIM Mepexo, MEX LY \OUIMHCKOM MW 3MrasIbrHHCKOH CBH- 
TaMU B paloue WHpoTHOro TeyeHua p. Benont (14). 

ABTopy HacTosmeli CTaTbH sleTOM 1956 r. yqamocb HaG10aTb CorsacHoe 3ase- 
rane 3HraJIbrHHCKOM CBUTHI Ha IOWIMHCKOHM Ha 3amalHoM cKoHe xpeOta Mamiak, 
B H€CKOJIbKUX KHJIOMeTpax K CeBepy OT BepxoBbeB M. Katapa. HenocpeycTBeu- 
HbIM KOHTAKT OOCHX CBUT BUCH 3eCb B HCCKOJIBKHX XOPOLIMX OOHAKCHUAX MEK LY 
r. XapuTouosa Hr. Meypexbelt. CBeTs0-cepble, KesITOBaTHIe, Gesbie H KpacHo- 
BaTbIe TOJICTOMIMTYAaTLIe 3MraJIbrHHCKHe KBaPUMTbI HW KBapIMTO-MecuaHHKH Ma- 
WaloT 34eCb Ha 1OFO-10rO-BOCTOK MO yruioM 35—40°, Kak UM NoscTusatulMe UX 
MNOPOAb! IOWMHCKOH CBHTbI —TeCMHO-Cepble CMaHIbl C MPOCMOAMHM 2xKeJITOBATO-ce- 
PbIX KBapiuToOB. B OCHOBaHHH 3MraJIbrHHCKUX:-KBapIMTOB MH KBapIMTO-MecuaHH- 
KOB MeCTaMH HaGJoqaeTcA MasoMomHas (0,2—0,3 M) Nauka KOCOCJIOHCTHIX pac- 
CJlAHWOBAHHBIX aJIeBPOJIMTOB C JIMH304UKaMH rpyOoro MecuaHHKa, HHOra coyep- 
*KalllMX OOJIOMKH CepbIX H CBeTJIO-CepbIX MeCYaHHKOB. 
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Maiakckas CBHTa OTCyTCTByeT KaK B 9TOM pa3pese, Tak H ceBepHee, rye 
HraJIbrMHCKad CBUTA IpaHHYHT HeMOCPeACTBEHHO C IOLWIMHCKON, [IpPHyeM XapakTep- 
ble WA Hee Oesble MH CBeTJIO-Cepble KBaPIMTbI HM KBapWMTO-MecuaHHKH Mepecaa- 
(MBaIOTCA B HW2KHEM YaCTH C MayKaMM HM JOBOMbHO MOLIHEIMM JIMH3aMH 4epHDIX 

JaHWeB, He OTJIMYMMbIX OT IOLIMHCKHX. 

TpyHO TpeAnouOXKUTb, YTO MalllakcKasd CBUTa MpocTo BbINalaer 3flecb H3 
|paspesa, eCJIM y4eCTb, 4TO BCerO B HECKOJIbKHX KHIOMeTpax 10%KHee ©. Meype- 
be, B BepxoBbAx M. Karapa, 9Ta MouHad TOMA S:pPyYSHBHbIX H OOMOMOUHEIX 
IMOpO He TOJbKO lipefcTaBseHa JOCTaTOYHO NOHO, HO HM OTJeeHa OT TO 2%Ke 
}IOWWMHCKOH CBHTbI pe3KHM YIVIOBbIM Hecorsacuem. 

TakMM 00pa30M, M3syyeHHe HeENOCpeCTBeHHbIX KOHTAKTOB M@2KILY IOWIMHCKOM 
WM MaluakCKOH, a Tak2ke Me2Ky IOIWMHCKOM HM 3MraibrMHCKOH CBHTaMU 3acTaB- 
IACT HCKATb HOBOE PeliieHHe BOMpOCa O COOTHOIWEHHH APeBHHX OCaJOUHbIX 
cepuH BawKupcxoro Ypauna. 


C3 


6 
@. Hopalau Kycedma-Tay Ap. Epuk-Tau  p. 6 Hnsep 
ee ae 


‘ ~ 


y / 


Puc. 1. Cxematuyecknit reonormuecku mpodunp ot r. Hap-Taut 20 1wxKHOH 
OkOHewHOCTH xp. Epnx-Taut. / — matiaKckan cBuTa, . 2 — 3urambruHcKast 
cBuTa, 3 — 1OWIMHCKad CBHTa 


M3yuenne COOTHOIMeHHH MeKY 3MralbrHHCKOM HM MallaKCKOH CBHTaMM MoKa- 
3bIBaeT, UTO NOCIEIHAA, BEPOATHO, JO2KHA BOOOUIEe ObITh MCKJIIOUeHA H3 COCTaBa 
NOM3HTaIbrHHCKOTO KOMIMTVIeKCa. 

B Oaccetue 5. Wx3epa, roxnee r. AMaH-Tay, Malliakckad CBUTa oOpa3yeT 
IUMpPOKY10, MIpaBHJIbHY!0 CHHKJIMHab. Ha BocTOUHOM Kpblie STOM CHHKIMHaIH 
MallakCKHe MecuaHHKH HM KBapUMTO-NecuyaHHKH C MOLIHbIMH NWayukKaMu 9cpcy3HB- 
HbIX NOPMUPHTOB HW WMaba30B 3aleraloT Ha OesIbIX CJIIOMMCTHIX KBaPIWMTax 3H- 
TaJIbTHHCKOH CBHTbI, ClaralouluX CKaJIMCTbIM rpeOeHb xpe6Tta Epux-Ta, or- 
JI@NAACb OT NOCIeTHHX MepepbIBOM B OOHaKeHHU He Gostee 60 m (cM. puc. 1). 

IlaqeHue B MalllakcKux mopofax (C. 3. 335°, 50—55°) Oomee momoroe, 
yeM B 3HTaubruHcKux (C. 3. 300—3820°, 7 70—75°). 

CrpykTypHoe mojoxeHHe OMMCaHHOrO paspe3sa (baKTHYeCKH MCKJIIOUaeT BO3- 
MOXHOCTb HepeBepHyTOrO 3aeraHuA COeB, HET TaK2Ke OCHOBAHHMH lpesnowa- 
TaTb 3eCb HEHOPMaJIbHbIM TEKTOHHYCCKMHM KOHTAKT. 

Bowlee BepOATHBIM MpefcTaBAeTCA mpeAnosoxwexwve, YTO MalllakcKad CBuTa 
JIeHCTBUTeIbHO 3aeraeT CTpaTurpaduuecKkH BbIilie 3Hra/IbrMHCKOH, T. €. HMeeT 
6olee MOMOO BOSpacT, KOCBeEHHBIM MOATBeEpKeHHeM vero ABIHETCA UM Oomee 
cma6ax cTeleHb MeTaMOpdu3Ma MOpO MallakcKOH CBHTbI MO CpaBHeHHIO C 3H- 
raJIbrHHCKOH. 

Oco6eHHO OpocaeTcA B Tla3a pasHuila MexKAy KpelKHMM KOHTOMepaTaMu 
NocuieqHei, re TasibKH HW IWeMeHT CIMBaIOTCA B OHO HepaspbIBHOe Weloe, HU 
CPaBHUTeIbHO PbIXJIbIMH, PaCCbINAaIOUIMMUCA MPH BbIBeTPHBaHHH MallakKCKHMH 
KOHTIOMepaTaMHu. CyIMBHbIe, MaCCHBHbI€ KBaPIMTbI, XapakTepHble AIA 3uTaJb- 
THHCKOM CBHTbI, TaK2Ke HMeIOT Goee MeTAaMOPH30BaHHbIM OOJIMK, YM Tlecua- 
HMKM WM KBapIMTO-NecuaHHKH MalllaKCKOM CBUTHI. 

[[papya, 9TO pa3sIMuHe MOXHO OTHECTH 3a CUeT PasHHIbl B HCXOAHOM CocTaBe 
MOpo, HO HeOOXOMMMO OTMeTHTb, YTO, HalpHMep, M3 CJOMMCTBIX MMHEepaJOB 
B MalllaKCKOl CBUTe pa3BUT HCKJIOUMTeEIbHO CePHIUT, MIA 3HraJIbrHHCKOM, Ha- 
MIpOTUB, XapakTepeH KPYMHOMacTHHYAaTHIM MYyCKOBUT, 4TO ABAeTCA Oodlee 
OOBCKTHBHBIM IIpH3HaKOM e€€ CpaBHHTeIbHO Ooslee CHIBHOH MeTaMopdH3alnH. 
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CnekyeT HMeTb B BHAY, YTO HMEIOMIMeCA B JMTepaType YKa3saHHA Ha WHPO 
KOe pa3BUTHe B MalllaKCKOM CBHTe aMHOOJIMTOB, CO3aloue BIeyaTJICHHE O eI 
rlyOOKOM MeTaMopdH3Me, He cooTBeTcTByi0T eHcTBUTebHOCTH. ByKaHoOreHy 
HbI€ 3CJICHOLBETHbIe MOPOAb!, BXOAAMLMe B Ce COCTAB H MMeIOUMe, JCMCTBUTCJIbHO 
OUeHb IUMpoOKoe pacmpocrpaHeHue, MpescTaBJIeHbl, C OMHOM CTOPOHE!, ua6a3aMu ff 
c pyrou, — nopduputamu, Aua6asoBbiMH nlopdupuTaMu uM abOuTopupamn | 
TO JIOBOJIbHO CB@2KHMH, TO H3MCHCHHbIMH, HO BCerfa COXpaHAIOUIMMH NPH3Hakif 
NepBHYHOTO cTpoeHua. B HHX HepeLKO pa3sBHT BTOPHYHHIM AKTHHOMHT, YTO, NO} 
BUJMMOMY, MW NocsyKHJIO NPHYMHOH UX HeTOUHOrO ONpeeeHHaA. 

Bce cKa3aHHoe BbIIe 3aCTaBJIAeT JyMaTb, 4TO MalllaKCKy!O CBUTY cJlelye: 
HCKJIIOUNTb H3 NOASHPasbruucKOrO KOMMIeKca puded, B COCTaBe KOTOPOFO AOI} 
Ha ObITb OCTaBsIeHa TAaKHM O6pa30M, JIMUIb OfHa OcasouHaA CepHA — HH KHAS) 
wKelesopylHad WIM AMaHTayckaa. 

TopopuTb 6oJlee TOUHO O BO3PAaCcTe MalllaKCKOH CBUTbI H OO ee aHasorax 32) 
mpeemaMH aHTuKIHHOpHA SHMaH-Tay NOKa MO2KHO JIMLWb MpeANOJIOKUTECIbHO § 
OrTcyTCTBHe CXOJHbIX O6pa30BaHHi B paspese BepXHUX CepHi pueda HaTAaIKUBAel§ 
Ha MBICIb, UTO 3Ta CBHTa MMeeT GOomee MOMOZOH, NocepudetcKuH BospacT.#. 
BbITb MOXKeT, OHA ABJIACTCA AHAJIO‘OM MOIIHbIX TPyOOOOJIOMOUHBIX H BYJIKAaHO-| 
TeHHO-OGOJIOMOUHBIX TOM, C PayHOH HH2KHero OpsJOBHKa — TpeMajokKa HU apeHurag. 
(reipnoccKad, MuHNCelicKan, O6e-H3CcKad MU Apyrve CBUTHI), WIMpOKO pacmpocTpa-§. 
HEHHBIX B Ooslee CeBEPHIX pafioHax Ypasa HW OYeHb HANOMHHAIOMUINX ee 0 CBOeMYE, 
xapaktepy. B TakoM cjlyyae MalllakKCKad CBHTa YaCTHYHO 3alOJIHHJa Obl TOTH. 
OrpOMHbili cTpaTurpacHyecKHlt MpOMeEXYTOK, KOTOPbIi OTLeMAeT OTOXKEHHA PH-8. 
bet OT HH2KHUX TOPH3OHTOB MaseOHTOJIOrMYeCKH OXapakTepH30BaHHO"O Mavleo-8. 
300 IOxKHoro Ypana — necuaHHKOB sJlaHJeiA — KapayoKa, UWIMpOKO pa3BHTbIXs. 
Ha 3aaHOM Kpblle AHTHKJIMHOpHA AMaH- Tay H H3BeECTHbIX TaK2Ke Ha €FO BOCTOU-— 
HOM Kpblle, Ha xpeOTe BaktTnl, Ha pp. THpasaue u Apue HB pse APyrux paliouos. | 


Tloctynus0 
21 VI 1957 


WMTHPOBAHHAA JIMTEPATYPA 1% 


1M. U.T ap aub, O Bospacte u ycnoBHAx OOpas0BaHHA ADeBHUX CBAT 347174H9r0 CK10G 198 
1O. Ypana, M.—JI., 1946. * M.W.T apanb, Tes. qoka. Ha Cope. 10 yHuduKaunu crpatu- &. 
rpacbwueckux cxem Ypauia Br. CBepsnosexe B despane 1956 r., JI., 1956. *® A.U.U Banos, 
Tp. Bam. reon. tpecra, Yda, B. 7 (1937). * A. UW. ABauos, Bonn. MOUNT, orn. reonr, 
24, 8.5 (1949). © A.W. Usanos, Tes. noxn. Copem. m0 yHupukauuu cTrpaturpauyeckux | 
cxem Ypasla HM COOTHOWeHHIO ApeBHUX cBuT Ypawia nu PyccKoH matbopmbl B r. CBepsoBcKe ie 
B deppane 1956 r., JI., 1956. °® B.M. Keaaep, Tp. Uuxcr. reon. nayx, B. 109 (1952). 
7 K. A. Jib Bo B, ToKemOpuiickne H HWDKHE-Maeos0lCcKHe OTMOxKeHHA Ypana. O6pacnuTebHaa 
sanucka K reo. Kapte | : 500 000. M.—JI., 1939. ® K. A. Jib BoB, Cos. reon., cOopx. 55 # 
(1957). °® A. T. Ox uranos, Bonpocni crpaturpaduu ZoKemOpua IOxxnoro Ypana, Ya 
1957. 1°0. UW. Onau, Apesune otnoxwxenna Sanagquoro cKnona Ypana, Capatos, 1948. 4 
uB.B. XomeunTOBCKH i, Bonn. MOMII, orn. reon., 26, B. 1 (1952). 1%H.C. War 
cK ui, Ovepku TexToHnKu Bouro-YpampceKoi HedTeHocHo O6acTH H CMexKHOM uacTH 3anaz- | 
Horo ckjoHa TOxuoro Ypana, M., 1945. 
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Hoxnaygn Akagemun nayx CCCP 
1957. Tom 117, Ne 6 


MAHIEOHTO/JIOIH A 


| r. M1. JEAUIEHKO 


HOBbIM KJIACC HMCKONAEMBIX MOJIJIKOCKOB CONICONCHIA 
(ITpedcmaeaeno. axademuxom J. B. Haauekuxeim 28 1X 1957) 


B OTMOXKeHHAX MaleO30A BECbMa YaCTO BCTPeyaloTCH OCTaTKH KOHHMYCCKUX 
aKOBHH TeHTaKYJIMTOB, HOBAKHM, CTHJIMOJIMH WM THOJIMTOB, HMCIOULMX CyLecTBeH- 
Oe 3HaueHHe JIA pacuIeHeHHA 3STHX OTOXKeHHH. 

Han6ouee MHOTOUnCICHHOH Tpynnol Obl TeHTaKYJUTbI, HOBAKMH UM CTHINO- 
WHbI, MOABMBIUHECA B OPAOBHKe HM BLIMeplive B JeBoue. JIo noceqHero BpeMeHH 
/Ka3aHHble KMBOTHbIC OblIM M3YUeHbI CPaBHHTeIbHO C1a60, H WO CHX NOp MBI 
H€ MM€eM ACHLIX MpecTaBeHUli O CTPOCHHU Tea STUX OPraHH3MoB HU Ux OOpase 
KU3HH. CUCTeMaTH4eCKOe MOOXKeHHe HX He BbIACHeHO, HM KJlaccuduKaluA He 
2a3paOoTaHa. BovIblIMHCTBOM HccsIeqOBaTeMeH OHH OTHOCHJIMCb K MTreponolam. 
3 padote K. I[utreia on oTHeceHbI K NogoTpagy Conularida orpaya Opisto- 
oranchia kacca Gastropoda (1). OqHako MpOTuB STOTO HMEIOTCA CepbesHble BO3- 
JaXKeHHA. 

Tlenzsenup (°?), eTambHo u3yyaBLIMH NTeponog, cuMTal, YTO TeHTaKyJIMTHI, 
‘THJIMOJIbI H PHOJIMTHI He MMeIOT HU MaJeHilero pOscCTBa Cc TirepomojjaMu, Tak Kak 
IOCMeAHMe OTIMYAIOTCA NOMHOH AaCHMMeTPHeH Tesla M NOABWJIMCh JIMMb B Hauase 
ppeTHuHOrO nepvosa. 

J. Hair B pa6ore Ilatimepa u Ipoxa (*), ropopsx 06 uckonaembIx opraHHs- 
aX, OTHOCMMBbIX K NITeponoaM, yKa3blBaeT, YTO OHH OOaZaloT MHGrEMH IIpP- 
3HaKAMH MOVJIJIIOCKOB, HO TaK CHJIbHO OTMM4AIOTCA OT JOObIX 2KHBYULAX MOVJIII 
*KOB, UTO UX He€JIb3A OTHECTH HH K OJHOMY M3 YCTAHOBJICHHbIX KJACCOB. 

A. Heb uT.u X. Tepmbe npn K 3aKI04eHHIO O HEOOXOMMMOCTH BbIJee- 
{MA HOBOFO KJIacCCa HCKOMAeMbIX MOJIJIIOCKOB, K KOTOPOMY MMH ObIH OTHeCeHbI 
a3Hble rpynmbl opranu3mos. A. Hed Bpiyemum kacc Odontomorpha, kyJa or- 
iec THOJIMTOB, CTHIMON WM KOHyAApuH (4). JIMarno3 uM xXapakTepucTuKa Klacca 
He ObIIM JlaHbl, a TeHTAKYJIMTbI M HOBAKHH He ObWIM BKJINOUCHI B ero COCTaB. 

[. u X. Tepmbe spidemuau Kaacc Eopteropodes, k KOTOpoMy OTHeC/IM KOHY- 
IApui, a TakxKe THOMMTOB MU TeHTaKyHTOB (°), Tunvu4yHOK rpynmo OHM CUMTAaIOT 
<OHYAPHH, MPH 3TOM aBTOPbI YKaS3bIBaIOT Ha PpeskHe OTJMYMA TEHTaKYJUTOB OT 
‘OHYIAPHH KaK MO XMMMYeCKOMY COCTaBY PaKOBHHbI, TaK H MO XapakTepy 
STEHKH. 

Ilpox (°) BbicKa3bIBaeT cBoe Hecormjacue cl. u X. TepMbe B OTHOLICHHH OT- 
JeCCHHA PHOJIMTOB WM TCHTAKYJIMTOB B OJHH KJacc C KOHYJIAPHAMHM MW CUMTaeT UX 
Ppynno HeM3BeCcTHOM MpHHaserx*kHOCTH. BrocwecTBHH WM CaMH aBTOpbI OTKa3a- 
IUCb OT 9TOM TOUKU 3peHuaA (1948). 

Visyyaad TeHTaKyJIMTOB, HOBaKHM MU CTHIMOMHH B TeyeHHe pAya seT, aBTop 
IPH K BBIBOLY, YTO OHH He ABMAIOTCA NTeponozamu. ITreponosyt HMe10T OUCH 
TOHKY1O, CTEKJIOBUHY!0, AaCHMMCTPHYHYIO PaKOBUHY C MpoObHOM Oopo3sKoli 
(y poga Styliola), 3axpyyeHHyio SMOpMOHaJbHYyIO KaMepy, YCTbe C BbIpe30M 
AIH BbICTYIOM. Y TeHTAKYJIMTOB PaKOBHHa TOHKOKOHMYeCKaA, CHMMeTpHuHadA, 
SMOpHOHaIbHad KaMepa MpAMad, HesakpyyeHHaA, CTeHKa CPaBHUTeJbHO TOM- 
‘Tad, culoucTad. B cyXKeHHOHM uacTH PaKOBMHbI BHYTPeHHAA MOOCTh pasfenena 
leperopoAKaMH Ha KaMepbl, ycTbe Kpyroe 6e3 BbiIpesa HIM BEICTyNa. IIposonp- 
ian Ooposyka otTcytcrByeT. [Jour Bce 9TH MpH3HakW MpHcyuM Tak%Ke HOBa- 
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KHAM HW CTHJIMOUIMHaM HM B'3HauHTebHOM CTeleHH rHomuTaM. BarkHbIM OOcTOATeD 
CTBOM, IIpOTHBOpeualHM OTHECEHHIO MX K ITeponOlaM, ABJIAeTCA TaK2Ke HaJIHY BH 
OrpoMHOrO MepepbIBa B CYUeCTBOBAHHU STHX rpynn. Eme MeHbiuee CxOACT#Mi 
MMeIOT TCHTAKYJIMTbI, HOBAKHH, CTHJIMOJIMHbI H THOMUTbI C KOHYAAPMAMH, 
KOTOPBIX OTMHUAIOTCA KPOME BBIIe MePpeyHCeHHbIX MpH3HaKOB *opMoH pa 
BHHbI HW 0 MpHKPemWIeHHOMY B MOJIOJIOM BOspacTe OOpasy *XH3HH KONY AAPM 

Ilo dopMe pakOBHHbI M HasMyMIo MOMepeyHbIX NeperopofOkK B ce Cy2KeHHs: 
YaCTH TCHTAKYJIMTbI, HOBAKMM, CTHJIMOMMHbI M THOMHTbI HalMlOMHHAaIoT TOJOBOH 
THX MOJWIIOCKOB, OT KOTOPbIX OTJIM¥AaIOTCA OTCYTCTBHEM CHC*pOHAa, CMOMCTOM CT 
KOH HW XapakTepoM ycTba. OT racTponof OHH OTMYAIOTCA MpOcToH CHMMeTPH4HO 
TOHKOKOHHYECKOM KaJIbI[MTOBOM pakOBMHOM (BMeCTO aparOHHTOBOH), xapakTepC 
yCTbA HW 2IMOPHOHAIbHOH KaMepbl. 

ABTOp MIpHlesl K BLIBOLY, YTO yKa3aHHble OPraHH3Mbl He MOryT ObITb OTH 
CeHbI HH K OJHOMY H3 H3BeCTHHIX KJIaCCOB HM BbIJeIM CAMOCTOATEJIbHBIM Ka) 
Coniconchia. Ha ocHoBaHHH pa3smH4uHA KPyMHbIX OCOOeHHOCTeH CKYJIbITYpbI 
BHYTPeHHero CTPOCHHA PakOBHH CpeAH TEHTAKYJIHTOB, HOBAKHH VM CTHJIMOJIHH B) 
JeleH pal, poXOB, KOTOpble rpylmupyrrcs B MoscemelicTBa, ceMelicTBa, OTPA 
wv 6onee KpymHy!o cucTemaTuyecKyo equHuy — HagoTpay Tentaculitoide 
ABIAIONMACA THNMYHBIM Wa KMacca Coniconchia. K stomy Ksjlaccy aBTOpOM Ta} 
2Ke OTHECEHbI FHOJINTHI, BbIAeeHHbIe BMOcMeAcTBHM B. A. CricoeBbiM B HaQOTPsim 
Hyolitoidea. | 


Kaace CONICONCHIA — KOHHKOHXHM (KOHHYECKME PAKOBHHBI) 


TunuMynbl HafoTpag Tentaculitoidea. Mommocky c IpaAMOH HIM c1a60 430: 
HYTOH, KOHWYeCKOM WAM OKPYIIeHHO-NMpaMULaNbHOu, pakMalbHO WK AByCT 
POHHe CHMMeTPHUHOK HapyXKHOM pakOBHHOH, OT KPyrsioro JO OKPyrseHHO-MHCH 
POYFOJIbHOTO CeYeHHA, pa3MepaMH OT OJIeH MHJJIMMeTpa JO HECKOJIbKUX CaHT¥ 
MeTpoB. PakoBHHa NOKpbiTa NOMepeyHbIMU KOJIbIaMU, MOPUIMHAaMH WIM Tepe 
2KHMaMH, MPOJObHbIMH Oopo3syKaMH JIM peOpaMH, cO WITpHxXOBKOH HT 
Tilaikad. BHYTpeHHAS NosOcTh OObISHO pa3zfemeHa NoMepeyHbIMH NeperoponKkep 
MH, He COeCJ/MHEHHbIMA CH(OHOM. IMOpPHOHabHaA KaMepa UMeeT CopMy O 
OCTPpOKOHHYeCKOH JO WapoBuaHOH. YcTrbe mpaAmoe uM KOCOcpesaHHoe. Hap 
oTpsagp: Tentaculitoidea,,Hyolithoidea. Kem6puit — nepmp. 


Hanorpan LENT Aer) ene 


Tunuunpl orpay Tentaculitida. Konuxouxuu c payvanbHocuMMerpHuHO 
TOHKOKOHMYeCKOH PaKOBMHOH, pasMepaMH OT Jouel* MummuMeTpa 10 3—7 ci 
C HeEOOJIbLIMMH yrlaMu BOspacTaHuA: 2—10°, pexe yo 25°. Tlonepeunoe ceyeHu 
Kpyruioe. PakoBHHa KaJIbIMTOBaA, TOJICTO- HIM TOHKOCTeHHaA, KOHICHTPHYeCK! 
cmouctad. [lopepXHOcTb paKOBUHb! NOKPbITa NOMepeyHbIMM KOJIbIaMU, MOpPUEM 
HaMH, MpONOJIbHbIMH OOpPOsyKaMu WIM riaykaa. Mnorga pakoBuna c nepexu 
MaMH M pa3yTHaMH. BuyTpeHHAa MOBepXHOCTb CTEHKH COOTBETCTBYeT CKYJIbM 
Type WM Miatkad. BHYTpeHHAA NOOCTb B CyXeHHO! YacTH paKOBHHBI passeme 
Ha NOM€peuHbIMM MeperopoKaMH Ha KaMepbl, He COCAMHEHHEIe CHcpOHOM. IMOpHO 
HaJibHad KaMepa HMeeT (POPMY OT OCTPOKOHMYeCKOH JO KalwieBuAHOM. Yecrbi 


MpaAMoe, 6€3 Bblpesa HIM BbICTyna. Orpaypr: Tentaculitida, Novakiida, Sty 
liolinida. Opyopux — jepson. 


Otpsyq TENTACULITIDA 


Tumuunoe cemelicrso Tentaculitidae. TentaxymuTousen c TOHKOKOHHMYeCKOH 
NpAMOH WIM HeECKOJIbKO H30rHYTOH pakoBHHOl, NOKPbITOH MoMmepeyHbIMH KOJIb 
WaMH, MOPUMHaMH WIM Oopo3yqkaMu. BHYTpeHHAA MOBePXHOCTb CTEHKH TialKas 
WIM KOMbYaTAaT. OQMOPMOHAalbHad KaMepa ocrpoKoHHyeckas. CemelictBa: Ten: 
taculitidae Walcott, Homoctenidae G. Ljasch. 

Opyopuk — JeBoH Bcero 3eMHOroO IWapa. 
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CeMs TENTACULITIDAEZWALCOTT, 1886 


Tunuynpl pox Tentaculites Schlotheim, 1820. Tentaculitida ¢ tromcrof 
MCTOH PaKOBHHOU, NOKPbITOM KPyMHbIMH KOJbUaMH, B MPOMexXYyTKAaX MexKy 
OPbIMH PaCNOOXKeHbI KOMbUa WIM NOMepeyHble WIM MpOMOMbHbIe MOPLIMHEI, 
1 OOPO3IKU. BHyTpeHHAA MOBepXHOCTb CTeEHKH MlakKad WIM CaSOKOuIbUaTaA 
mpi: Tentaculites Schlotheim, Heteroctenus G. Ljasch., Volynites G. Ljach., 
mticulites G. Ljasch. 

OpAoBuk — JeBoH Bcero 3eMHOro apa. 


Cem. HOMOCTENIDAE G. LJASCH,, 1955 


Tummunoe nogzcemefictso Homocteninae G. Ljasch. Tentaculitida c ToHKo- 
HHYeCKOM paKOBHHOH; MHOra KaK Obl COCTOAMeH H3 HeECKOMbKUX CpesaH- 
X KOHYCOB JIM WHJIMHApOB, COCAMHEHHBIX 10 MpozobHOK ocu. TlopepxHocth 
KPbITa MeJIKHMH, IIpHMepHO OJHHAaKOBbIMH KOJIbIaMH. 

Muorga Ha rpanviax KOHYCOB HM WMIMHApoB mpucyTcrBywr Oosee rpy- 
l€ KOJIbIla. 

CreHKa TOHKaA HIM cpeqHeli TOMMMHbI. BHYTpeHHAA MOBePXHOCTb ee KOJIb- 
Tad WIM nouTu riagKasa. [loacemeiictaa: Homocteninae G. Ljasch., Unico- 
nae G. Liasch. 

-Opxosuk — jfeson CCCP, 3an. Esponpr, AmMepuxn. 


Hlogcem. HoOmocteninae G. Ljasch., 1955 


Tunuunplt pox Homoctenus G. Ljasch., 1955. Homoctenidae c tTonxo- 
€HHOM PaKOBHHOM, MOKPbITOM OCTPbIMH MeJIKMMM KOJIbIaMH, pa3JeeHHbIMy 
Jlee UMpOKHMH mMpomexytTKamMu. BuyrpeHHAA MOBepXHOCTb CTCHKH KOJIb- 
taa. Pogbt: Homoctenus G. Ljasch., Polycylindrites G. Ljasch. 

Oposuk — yepoH CCCP uw 3an. Esponpt. 


Iloncem.s Uniconinae G, Ljasch., 1955 


Tunuyupt pox Uniconus G. Ljasch. Homoctenidae c TouKoKonuueckoli’ 
KOBHHOM, CMOMCTOH, cpeqHeH TOMEI! cTeHKOM. IloBepxHocTb NoKppita 
MbIMH WIM yrOBaTHIMU KObUaMH. BuyTpeHHsAd MOBepXHOCTb CTeHKH rulal- 
ad wu nouwrw raagqKas. Post: UniconusG. Ljasch., Multiconus G. Ljasch. 

Opaosuk — gepoH Asuu, Exsponsi, AmepvKku. 


Orpaq NOVAKIIDA 


Tunusoe cemelicrso Novakiidae G. Ljasch. Textaxyauroufeu c TOHKO- 

HuuecKOH, MpAMOM pPaKOBHHOM, NOKPHITOH KObWeCOOpasHbIMH pasyTHAMH: 
MepeKAMaMH, MpOAOAbHbIMA Oopo3qKaMM WIM MOpPuMHaMd. BuyrTpeHuas 
BePXHOCTb CTCHKH C MeDeKHMaMH HM paskyTHAMA MIM TilaKad. IMOPMOHab- 
q KaMepa KanesuqHol cbopmel. Oguo cemeficrso: Novakiidae G. Ljasch. 
Opfosux — jepson Esponst, Asma uv AmepuKu. 


CeMe NOVAKIIDAE G.®LJASCH.,{i1955 


Tunuunoe moycemeticrso Novakiinae G. Ljasch. O6nangaer mnpusHakamu 
yaa. Tlomcemeficrsa: Novakiinae G. Ljasch., Crassilininae G. Ljasch. 
Cunyp — geson Epponst, Asuu wu Amepuxu. 


Iloncem.s Noakiinae G. Ljasch., 1955 


Tunuuueit poy Novakia Girich. Novakiidaec pasqyruimu mw nepexumMamp 
K CHapy KU, Tak H, COOTBeTCTBCHHO, BHYTPM PaKOBHHbI HM MpuMepHO OgH- 


9 * 405 4 


wakoBOll TOHKOM creHKoH. MHorga Ha MOBepXHOCTH HaOmOMaloTCA Mponol 
ube OOpo3sqKH MIM MopuMHb. J[Ba pofa: Novakia Girich u Viriaty 
G, Lijasch. 

Cunyp — qepoH Epponsi, Asuu u Amepuku. 


Tloncem, Crassiliminge Gly asen5 1955 


Tunuuupiit pox Crassilina G. Ljasch. Novakiidae c pasayTuamn uM Tepes) 
MaMM CHapy2KM paKOBHHb!, MposOAbHbIMM GoposyKamu uM MopulMHaMH. Cif 
Ka TOJICTad, BHYTPpeHHAA MOBepXHocTb ee riatkas. Ogun pox — Crassil 
G, Ljasch. 

Jiesou CCCP. 


Otpaa STYLIOLINIDA 


Tunuunoe cemelicrso Styliolinidae Crabau. TexnrakyMToHyed C TOR} 
‘KOHHUeCKOH, MIrOOOpasHOH PaKOBHHOH, HeOOJIbIWHX Pa3sMepOB, OT oJen WE 
HECKOJIbKHX MMJIIMMeTpoB. IloBepxXHOCTb PpaKOBHHbl KaK CHapyXKu, TaK HB 
Tpu riankaad. Muorga HaOmoaiorcd JIMHHH HapacTaHuaA WIM MpofoJbyt 
‘OOpo3qKH. CTeHKa CIONCTaA, ONMHAKOBOM HeOO/IbIOM TOMMMAbI. DMOpHoHad 
(Had KaMepa IIPHTyMeHHadA MIM HeEOTYCTIHBO KallwieBuquas. 

Onno cemelicrso: Styliolinidae Grabau, 1912. 

Cunyp — qepow CCCP, 3an. Esponsi x Amepuxn. 


Cem. STYLIOLINIDAE GRABAU, 1912 


Tunuunpm pox Styliolina Karpinsky, 1884. O6ualaeT NIpH3HakaMu o1 
qa. Ogun pox — Styliolina Karpinsky. 
Cusyp — qesox CCCP, 3an. Esponpr u AmMepuKy. 


Hagotpay HYOLITHOIDEA SYSSOIEV, 1956 


Tunuunplt orpagq Hyolithida Syssoiev, 1956. KonukoHxuu c ABycTOpOR} 
CHMMECTPHYHOH KOHYCOBHAHOH MHpaMHabHOH UNH BepeTeHooOpasHoNn | 
KOBHHOH C KpbillieuKol. Pa3Mepbl pakOBHH OT Oslei MMJIMMeTpa JO HecKO} 
KMX CaHTHMeTPOB, C yrvlaMH BOspacTaHHA oT | yo 40°. Tlomepeunoe ceue} 
‘OT Kpyrsioro JO OKpyrjeHHO-MHOroyrouwbHOTO. B cy2xXeHHOM yacTH paKkOBF| 
BHYTPeHHAA NOOCTh pasyeseHa MONepeyHbIMH MeperopoyKaMu Ha KaMepBI.} 

IMOpHOHaIbHad KaMepa uMeeT (OPMY OT KOHYCOBHAHOL YO wapoobpasH} 
[lopepxHocTb MoKpbiTa peOpamu (KObUaMH) Gopo3syKaMH, MOpmMHaMH, UIT} 
XOBKOH uM Tiankaa. Mnorga Ha6moarorca mpoloubHble BbICTynbI. Orpa)| 
Hyolithida Syssoiev, Diplothecida Syssoiev, Globorilida Syssoiev, Ityolitl} 
lida Syssoiev. 

KemOpuiit — nepmp Exsponst, Asuu, AMepuxu, Ascrpamuu. 


Hoerynasto 
19 Xa slOobm 


UMTHPOBAHHAA JIMTEPATYPA 


1K. Wutte ab, Ocnogp naneoutonorun, uy. 1, 19384. 2 P. Pelseneer, Zoold 
‘23, The Thecostomata, 1888. ° H.Shimer,R.Shrock, Index Fossils of North Amerd 
11944 4A. Naef, Ergebn. u. Fortschr. der Zooj., 6, H. 1 (1924). °G Tera 
‘H. Termier, Generalités sur les invertebrés fossilles, 1947; G. Termi er, H. Term 
C. R., 13-e Congr. int. Zool., Paris, 1948 (1949). ®R.Shrock, Principles of In} 
tebrates Paleontology, 1953. 7’ T. Il. Jiamenxo, Bian. MOM, 30, 3s. 3 (19%) 
Sur. Wl. JIameuxo, WAH, 116, % 1 (1957). ) 
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Joxuage Akagemun nayr CCCP 
1957. Tom 117, Ne 6 


[rHCTOJOTH A 


B. Tl. BABMHH PA 


0 MOP®OJIOTHH CHHATCOB B BEPXHEM WIEMHOM FAHTJIMK. 
YEJIOBEKA HW JKMBOTHbIX 


(ITpedcmaéaeno axademuxom K. M. Betxosoim 19 1X 1957) 


Halim jaHHbie NowyyeHbl B pesybTaTe UccleqoBaHua 83 BepXHUX IWeHHbIx 
(rIHeB yeoBeka U 121 raHrava KoWweK, coOak HW JOoWazen. Marepuas oT ue- 
3€Ka UCCIEMOBaJICA KaK HOPMAaJIbHbIM (CMepTb OT HeCuaCTHbIX CJlyYaeB Y MO- 
IbIX JONeH), Tak H MaTomorMyueckuHi. Y X%KHBOTHBIX TaHTIMM U3yuaJIHCb B 
IOBHAX SKCHepHMeHta. Bolo mpowsBeyeHo WBe cepuuonbiTos: 1) nepepesKa 
MllaTHu¥eCKOrO CTBOJIa Ha Iee M 2) CMa3bIBaHHe uccleqyemoro TaHrviuA pac- 
POM CKHMMapoBoro MacJia, C OMHOBPeMeCHHON NepepesKon MperanrIHOHapHbIxX 


Puc. 1. TpansuTopuble H KOHCUHbIe CHHArCbI Ha HelipoHe H3 BepXHero weliHOro 

raHriva MyXKuHHbI 52 ser, nornOwero oT paka 12-nepcTHoi KumiKH. Koneuxple 

CHHAIMCbI pasHUaloTCA MexLY COOOH NO opme UH BesMUHHE. BusbuoBecKun — 
Tpoc. MBV-1, 06. 90, ox. 10 


mokoH. Kpome Toro u3y4aMcb raHriuM KOUIeK, WepeHecwmMx 5—10-munyt- 
10 OCTAaHOBKY cep/ila. OxkuBJeHHbIe MOCe STOTO OMbITa KOWIKH OCTABJIAMCb 
ith Ha 3—6 gHelit. Jima oOpa6oTKH MaTepHalla UCNOMb30BaIMCb pa3sJIMUHbIe 
TONbI CepeOpeHUA MU OKPaCcKa MeTHJICHOBOM CHHbKOH. 

Visyuenue cuHalcoB JaHHoro raHMivA MOKasas0, YTO MOCTpOeHbl OHH HE 10 
Homy many. Tlompsyxacb KaaccupuKaumelt Pu6cona (1), Mbl pases ux 
ipa TMMa: KOHeUHbIe CHHalCbl M TpaH3HTOPHble CMHANCbI (CHHANCbI C MaJIbIM 
SObIIMM TpaHCMHCCHOHHEIM Toslem m0 Kupure (°)). 


1053 


Koneuubie cuHanicht mpescraBaloT coOolt MeTebKOBHAHbIe WIM KOMOOBHG 
able OKOHYAHHA TOHKUX MperaHriMOHapHbIX BoOKOHen. PopMa H BeJIMUHI—) 
9THX CHHamlcoB 3HauHTebHO BapbupyloT. MoxkHO pa3iMuaTb MaJible, CpeqH# 
u OobUIMe Neti WIM KOJeUKH M pasHOH BeIHUMHbI KOJIOOBNAHbIe WIM Wafe 
BuqHEIe CHHanchl. Uacto B OJHOM Hose 8peHHA MOXHO HaOsOLaTb pas Mahi 
(popMbI CHHaMcOB OT MaJIeHbKUX HEKHBIX KOeVeK MO TPOMaAHbIX Kxo6. Mxor 
jlaxke Ha OTJebHOM HelipoHe yJaeTca BUeTb CMHaMChI, pesKO pas/MualOUlMes 
MexKy coOoli no d@opMe u pasmepy (puc. 1). Ham mpeycraBiaerca, YTO passh 
qua Me@X*KLY CHHalcaMH B YCOBHAX MaTOJIOTHM ABJIAIOTCA BbIPayKCHHEM if 
JIMUHBIX cTeHeHeH MaTomorMueckoro Mporecca. B TakKoM cjJlyyae TPYHHO CEg 


Puc. 2. CuHanTruueckoe OKOHUaAHHE Ha Tele HEHPOHA C OTYETIHBO 

BbIPAXKeCHHDIM NepuHOpuJApHbIM BemlecTBOM. BepXHuii WehHbIit 

TaHrIaH MYXUHHEI 47 eT, MorMOwero OT OCcTpOl cepeuHOH He- 

mocratounocru. Bumpuosckuat — Tpoc — Jlappentnes. M-9. 
O06. 90, ox. 60X 


OpelcTaBuTb, YToOOb! OKOHYAHUA OHOFO H TOFO Ke MperaHrvIMOHapHOTO BOJIOK } 
CTOJIb pe3KO OTMMYAaIHCb Apyr oT Apyra. Ha 9TOM OCHOBaHHH HaM Ka2KeTca Boe 
MOKHBIM II1pe/MMOJIOKUTb, YTO Ha OJHOM HelipOHe MOFryT ObITb OKOHYAHHA 
ABYX WIM HeECKOJIbKUX peraHrviMOHapHbIX BOJIOKOH. 

PasMep KOHeYHBIX CHHalcoB KONeOmeTcA OT 2 JO 20 uw. B ycnoBuax HOpM 
yallle BCTpeualoTcaA CHHaIICbI MaJIbIX pasMepoB (2—7 uw), a pH NaTomoOruM - 
runepTpopupoBpakHble cuHalichl (8—20 pw). Ham yamocb OTMeTHTb TakxKes 
YCIOBHAX MaTOJOPHH 3HaUHTeNbHOe MpeoOmayanve OysaBOBHAHEIX UW af 
BUJHBIX (POPM CHHAMCOB Ha KOJIeYKaMH VW NereswbKaMu. BywaBoBuyuble cuHad 
Cbl YBeJIMYeHHOTO pa3sMepa CJleyeT OTMHYATb OT YTOJIMICHHDIX OKOHYAHHH Je] 
APHTOB TaHIVIMO3HbIX KJeTOK (TaK Ha3bIBaeMbii KyreibdeHomeH Kaxam 
JIA MosyYeHHA MpW3HakOB, NoMoraioulHx WudPepeHuMpoBaTb WX, MBI Hg 
Yai «KyresIb(eHOMeH» Ha NaTOJIOrHYeCKOM YeJIOBeyeCKOM MaTepHase] 
B SKCII€PHMeHTe. OKCIEPHMCHT 3akMIOUAaJICA B CMa3bIBaHHM BepXHero WeliHC 
raHrvIMA PacCTBOPOM CKHNMapoBoro Maca. Uepes Be Hee Nocse onepally 
Ha penapaTax MO%KHO OblIO BUJeETh HEMPaBMJIbHOM POPMbI YTOJIMEHHbIe pasyy 
CTaHHA J€HAPHTOB TaHTMOsHbIxX KJleToK. JleHpuTHuecKHe Wapbl SOecnopane 
HO MpopacraloT raHrvidi UW B HEKOTOPbIX CJIyYaAX MOPYT OKa3aTbcs MO cocesct 
WIM [a2Ke B KOHTakTe C HeHpoHamu. OHakO JOMyCcKaTb BO3MOXKHOCTb Tepe) 
4H HEPBHbIX HMNYJIbCOB Yepe3 HUX, YYMTHIBAA, YTO JeHIPHTI ABMAIOTCA ache 
PeCHTHBIMH CTpykTypaMu, HaM Ka>kKeTcs OyJeT HeBepHbIM. B ormuune oT CHHE 
COB JeHApHTHYeCKHe Wapbl He NPOHMKAIOT NO Kallcyy HelipoHa, HMeIOT 604 
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JICTOe MPCTePMHHAIbHOe BOJIOKHO, HM CTeMeHb OKPaCKH HX Gombe cooTReT- 
ByeT CT€NeHH OKpaCKH HelpoHos. 

Komuuecrso cuHamicop Bose OfHOrO HelipoHa KoneOmeTca or 1—2 (4To 
TpewaeTcA uallle BCero) NO HeCKOMbKUX MecaTKOB. Ham yfaslocb BBISBHTD 
pou c 42 cuHalicamu, pacnowloxeHHbIMH Ha ero Tele u AeHAputTax. ITu cu- 
ao 3aHUMaloT MpuMepHo */, Bceli NuOWaqM HelipoHa, 4TO cocTaBlseT OKONO 

De. 

TpaHsMTOpHble CHHalCbl MMeIOT BU KOsIeueK WIM BapMKOSHOCTel nO xonly 
HKUX HEPBHBIX BOJIOKOHEM, OMNMeTalOujHxX Tela HelpoHoB. B HeKoTopplx 
lydaAx yaBalocb HaOmOLaTb Mepexol TOHKMX CHHarITHYeCKUX BONOKOHEL ¢ 
[HOrO HeHpoHa Ha Apyrol. Crexyer ormeruts, uo mp OOpaGorKe Matepuama c 


Puc. 3. TpaH3HTopHble CHHalcbl Ha Tele HelipoHa u3 BepxHero 
IWeHHOTO raxrivaA KOWKH. BumbuoBcKkuui— Tpoc. PuKcarua 6 mec. 
MBH-3, 06. 90, ox. 7X 


YMOLIIbIO CepeOpeHHA, KaK MpaBUJIO, BbIABJIAIOTCA TOJIbKO KOHeYHbIe CHHAIICHI, 
TO BPeMA Kak IPH OKpacKe MeTHJICHOBOH CHHbKOM—TpaH3HTOPHble CHHAaNICHI. 
aM BCe Ke yflaslocb nocwie 6-MecauHOHK PuKcalluu MaTepvana B 12% HeliTpanb- 
IM OpMasMHe Cc NoMOLIbIO MeToZa BusmbuoBckoro — Tpoc nomyuutb KapTu- 
F MePHUeNJNIOIAPHbIX allMapaToB, CXOfHY!0 C TOM, KOTOPad BbIABJIAeTCA Me- 
JeHOBOH cHHbKOH. I]pechHantTuyeckve BOJIOKOHIa pH 3TOM Ooslee rpyObl u 
JICThl, H AX MOXKHO OTYCTIMBO BUeTb Ha (OHe OIeTHOOKPaleHHbIX KJIeETOK 
BGs .2). 

B cocTaBe cHHalica HaM, Kak HM pay Apyrux uccesopatTene (* *), yNanocb 
i31HM4aTb J[Ba KOMMOHeHTa: HeHpopvOpHNApbId OCTOB MW Mwa3MaTHuecKy10 
CTb OKOHYaHHA — MepudpudpussapHoe BeulecTBo. HelipodudpuiApHbl oc- 
B CHHalica Ha cla6O HMMperHupoBaHHbIX cpe3aX HMeeT BH MWWIOTHOFO KIyO- 
- BOHMOKOOOpasHO MepenmeTeHHbIX HelipopuOpusa. TlepupuOpunmapHoe Be- 
SCTBO B BHJle TOMOreHHOrO CBeETMOFO Opeosa OKpyKaeT CO BCeX CTOPOH Heli- 
(pHOPUIIApHbIM ocTroB (puc. 3). KomuuectBo nepupHOpHIApHOro BellecTBa 
2KeT ObITb Pa3JIMYHbIM, KaK MOXKET ObITb pa3IMUHOH HM ero Copa. 

I]popeyeHHbIle Ha KOUIKaX 9KCHEPMMeHTHI MOKa3aJIM OOJIbLLyIO PeaKTHBHOCTb 
HallcoB. Y KOILUeK, OXKMBJICHHbIX Mocue 5—10-MHHYTHOM OCTaHOBKH cepAla, 
\Omofalacb apreHTodusua wu HaOyxaHHe cHHalicop. Takada %e KapTHHa 
icTyMasla y2Ke B MepBble CYTKH Nocwe NepepesKH MperaHrMOHapHbIX BOJIOKOH. 
epes 2 cyTOK JlereHepaTHBHbie U3MeHCHHA OLIN BbIpaxXKeHb! ele Ooslee OTYeT- 
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4B0. OHH Obicrpo MporpeccHpoBadM uM Ha 4 CYTKM 3aKaHUMBaIMCb 3epHUCTEL 
pacnafoM cuHaucos. Hacrynaioulaa mocie NepepesKu MperaHrMOHapHbIX BOM 
KOH fereHepallHA CHHalICOB ABJAeTCA YOEMHTeIbHbIM JOKa3aTeIbCTBOM OTCY’ 


CTBUA NpAMOM Tpoduyeckol CBA3M MexKJLy CHHallcaMM M TaHrMO3HbIMH Help 
HaMH. 


Mucrutyt pusvonoruu um. VW. I. TMasaosa Ilocrynusto 
Axazemun HayK CCCP} } 19 1X 195% 


(TUTHPOBAHHASA JIMTEPATYPA % 


~ EW. Gibson, J. Neurophysiol., 8, 3 (1940). /? T. A. Ko6.a08, Apx. anar., ructo. 
u sMOpHou., 19, B. 3(1952). * H.T. Koaocos, Maneppauna BHYTPeHHHX OpraHos H ceperHe 
cocyquctow cucrempl, M3n. AH CCCP, 1954. 44H. J. Jles, Apx. matom., B. 5 (1956). 
> W. Kirsche, Zs. f. Ticr. Anat. Forsch., 60, 3 (1954). 
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Hornanp Akagwemun nayx CCCP 
1957. Tom 117, Ne 6 


PHCTOJOTH A 


MW. HW. TYTHEP 


K HHHEPBAIMM THWIEBOJA Y 4EJIOBEKA B 3IMBPHOHAJIBHOM 
TIEPHOJIE 


- 


(IIpedcmaeaeno akademuxom JI. A. Op6eau 15 VIII 1957) 


ManepBallua MHueBOa y B3POCJIBIX JOLeli H Y B3POCJLIX 2KUBOTHBIX JOBOJIb- 
HO XOPOUIO OcBelleHa OOJIbIUHM YHMCJIOM MCcCeOBaHHH, KOTOpbie Havasu Me- 
yaTaTbCA ye C CepeMHHbI MpOWIOTO CTOMeTHA WM He MepecTaloT NOABAATbCA WO 
HacToslero BpemMeHu. Mexjiy Tem paOoTbl, KacaloulMeca Bompoca 06 HHHEpBa- 
WH MMIWeBO,a y YeIOBeKa BO BHYTPHYTpOOHOM Mepnoye, cTamH nyO1uKO- 
BaTbCA JIMIUb B CaMOe HefaBHee BPCMA MH HaCUMTHIBAIOTCA equHulaMH (1°). 


Puc. 1. Heppupie KneTKH ayspOaxoBa cieTeHHA MuMeBOa y Moos: 5 mec. (a), 
6 mec. (6), 8 mec. (6) 


Met uMuperHupoBaiu muuesosp 20 mofoB yelmopeka 5—8 JyHHbIX Mec® 
(25—40 cM TeMeHHOMATOUHOM WHHbI) Mo cmocoby Kaxana — @apopckoro: 
Ha Haumx mpenapatax y mofoB 5 Mec. B FaHrvIMAx ayapOaxopa cieTe™ 
HUA MBI HaxOJuiH BeCbMa peKHe HepBHbIe 3/IeMeHTH! c 4—8 OTpOcTKaMH 
BHJMMad JWIMHa KOTOPbIX B HeCKOsIbKO (2—6) pas MpeBocxogAuma NonepewHuK 
camux kserok. Ilo nyTv JeHAPUTbI STHX SJIeEMCHTOB HECKOJIbKO BeTBHJINCb, 00- 
pasyA Ha MecTe JemeHua HeOoubIlMe paciiMpeHHA CeTUATOrO CTPOCHHA (puc. 1 a). 
Y naonos 6 mec. MOXHO Obl0 OOHAPyKUTb Oobilee KOMMYECTBO HEPBHBIX KJle- 
TOK C OTPOCTKaMH, NpHyemM uucO NocmeqHUx Aocrurano 10 u cBblme. JLiuHa 
eCHIPHTOB Y 9THX HEBPOHOB Tak%Ke MpeBOCXOAMa B HECKONbKO pas AMaMerp 
UX Te/l, BHYTPH KOTOPbIX OTYCTMBO UMMperHHpoBaach ceTb HuOpuen, 
MpowouKaBlMxca B OTpocTKH. BerBjeHHe MeHApHTOB BCTpeyaslocb alle, 
yeM paHbuie. Ilo ux xofly HM Ha KOHIlax HepeKO 3aMeuaMHCb YTOJUCHHA, a 
MecTaMH HM JOBOJbHO WMpOKHe MOWalKH peTHKYIApHOW crpyKTypbl. YAaBa- 
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JIOCb BUJCTh H HEBPUTHI, KOTOPBIe MpOc/leKUBaJIMCb B CocTaBe HHTepravraiMonap- 
HBIX IMYYKOB HeEPBHBIX BOMOKOH (px. | 6). 

Y noon 8 Mec. uHc0 HepBHbIX KJleTOK ayspOaxoBa CieTeHHA, HajevieH- 
HbIX KPYNHbIM YMCJIOM OTPOCTKOB, B YaCTH Cy4yaeB Ka3aJIOCb BOSPOCLIMM. Bo 
MHOrHX FaHrWAX MbI HaxoduM HeBpoHE! c 15—20 u cBbillle JeHApHTaMH, KO- 
TOPbIe MOUTH BCe B PasHOli Mepe BETBHJIMCb HM HeCsIM Ha ceOe paciiIMpeHuA ceT- 
yaToH crpykTyppl (puc. | 6). 

CyAa No usocTpaluaM K paOoTaM, B KOTOPbIX HJleT Peub. 06 HHHepBallHy | 
HMMWeBONa B3POCIOFO YeMOBeKa H BSPOCJbIX KMBOTHEIX (*°), MHOTHe 3 ONHCBI- 
BaeMbIX HAMM HEPBHBIX KJI€ETOK M@%KMBIIMeuHOrO CIieTeHuA y 7—8-MeCAUHBIX M10- 
JIOB 110 UHCJICHHOCTH OTPOCTKOB, JJIMHe H pa3BeTBJIGHHOCTH HX, HHaye rOBOpA — 


Puce. 2 Puce. 3 


Puc. 2. Hepspuoe OKOHYaHHe BHYTPH SMUTeIUA WuMeBONa M6a 7 MeC. 


Puc. 3. J[Ba SIHIeMMAaJILHbIX OKOHYAHHA Ha NOMepeyHOMOMOCATHIX MbIIMeUHbIX BOJIOKHAX B MHOIe- 
Bone moja 8 mec. 


10 BHeLIHeEMy CBOeMy BUY, HHYeM OCOOEHHHIM HE OTJIHUAaIHCb OT COOTBETCTBY- 
IOUMX HeEBPOHOB BO BMOHe udcbepeHunpoBaHHoM cocTosHuM. B To xe 
“BPeMA MOWaBAouee OOJIBIIMHCTBO 9JIEMeCHTOB 3TOTO CIJIeTeHHA Ka3aJIOCb, 
OfHaKO, COBePINeHHO JIMIWeCHHbIM OTpocTKOB. Kpome Toro, OHM Obl 3HauHTeJIb- 
HO MejIb¥e 3aMeYaBIUMXCA OTpOCTYaTEIX KeTOK. Ho nocKombKy OObIe MeTOJbI 
cepeOpeHHA B TOH WIM HHO creneHu JeceKTHEI MH MPHXOTMMBbI, Mbl BO3Jep2Ku- 
BaeMCA OT HAMMCHOBaHHA BCeX TaKHX «allOJIAPHbIX» 9IEMCHTOB HeBpOOJIacTaMH. 
He ucks0ueHO, 4YTO OTPOCTKH HX He UMMperHupylOTCA TOJbKO BCJeCTBHe 
He3HadHTeIbHOH CBOeH TOJIULMHEI. 

B raHriMax ayspOaxopa ciuiereHua y 6—8-mecaAUHBIX MOOR O6HapyXu- 
BaJIMCb TOHYAHWIMe BOJIOKOHIA, 3aKaHUMBaBUIMeCH BECbMa M@JIKMMH H He2KHEI- 
MH kouleukKaMH. Hayo nosaratb, uTo 9TO — CHHalTHYecKHe O6pa3s0BaHHA; HO 
C KaKHMM CTPyKTYpaMM OHH MPHXOMJIM B KOHTAKT, YJIOBHTb HaM He yJlaJiOcb. 

Y Tex 2e MJIOLOB MO2KHO Obwio HaOIOLaTb HEPBHbIe OKOHYAHHA B SMMTeIMH. 
B TakoM CJIydae TOJICTOe BOJOKHO BeTBUJIOCh NO HUM B Mpehemax coOcTBeHHOM 
OOO/IOUKH, a 4aCTb BeTBeli NOCTyNala B HM XKHMe COM SIUTeEIMA HM Mpoxosuna 
TaM M3BeCTHHIM WyTb NapasiebHO OasabHOol MeMOpaHe. Mecramu OT HHX OT- 
TeIAIUCb OTBECHbIe KOMWNAaTepaJM, KOTOpHle HepeAKO NOUTH ocTHTamH cBC6ol- 
HOM NoBepxHocTH. MuHorga BeTpevasica M3BHIMCTHI xO KOMNaTepalei wn 
AyrooOpasHbili ux u3rH6 c BOsBpaTOM K OCHOBaHUIO SIMTemMA. MHorga Ha KOH- 
aX BOJIOKOH HM Ha HX MpOTAKeHHH BUHHI OLIN pa3sHoOOpasHble BapHKO3HO- 
cTH (pyc. 2). 

B coOcTBeHHOH HM B MOfCIM3HCTOH O6ONOUKaX OOHAPYXUBAINCh BOJIOKHA C 
mud@pysnon apOopusannel, pacipocrpanaBielica Ha HeCKOMbKO Noel 3peHuA 
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(pH HccleqOBaHHH Cpe30B Mol yBemuueHHem B 300 pa3). ONHM BeTBH UX cTIa- 
JIMCb NO Hapy2KHOH Nopepxuoctu cocyyos. J[pyrue yacrhio MpoHukanu B Tmay- 
KylO MyCkyJlaTypy M CuleqOBaH NapasvielbHO xoRy ee suemeHToB. Hamu 
MaeTcH PHCYHOK OMHOTO H3 TaKUX HEPBHBIX BOJIOKOH, KOTOPOe BMCCTE CO CBOHMH 
KONAaTepasAMM NOMeWaOCb WeMHKOM B Mpeylenax nozcmusuctok (puc. 3). 

B nonepeynononocatot MyckyslaType y m10qoB 8 mec. 3ameuanucp us3pelka 
ABUTAaTeIbHbIe OKOHYaAHUA. OHH Obl OOpMeHHI B BUe HEOOMbINUX CeTUATHIX 
CTPyKTyp HM OTYACTH MpecTaBAANUCh NobuaTBIMH. CoxKHOe cTpoeHHe UMeNH 
STIMJICMMaJIBHBIE OKOHYAHHA. TovicTbie HepBHbIe BOJIOKHa OTIaBaylM BeCbMa 
KOPOTKHe OOKOBbIe OTPOCTKH, eXKaBiune Ha (OHE MHHEPBUPYeMbIX MBIUCUHEIX 
BOJIOKOH, HW TYT Ke ObICTpO NepexofMH B cCeTuaTble MOMWaLKU, pasMepbl 
opMa KOTOpEIX BapbupoOBaM B 3HAaUNTebHOH creneHu (puc. 4) 


Puc. 4. PagBeTBeHHOe HEPBHOe BOJIOKHO B MOJCH3uCTOH nuWeBOTa 
y noma 6 mec. 


TakuM OOpa3o0M, BCe 3aCTaBIAeT AYMaTb, 4YTO K MocseLHeH TperTu 2MOpHo- 
HaJIbHOrO MepHoyja HMeeTcA JOcTaTOUHO YCOBHH Aa petieKTOpHOH JexATemb- 
HOCTH MMUeBOa, HallpaBJIeHHOH Ha COxXpaHeHHe X%KW3HH BHeE Tella MaTepH 
HeJIOHOILEHHOMY Ha HECKOJIbKO MecALeB MIOLy. 


ApocnaBcKHH MeMUHHCKHH MHCTHTYT Tocrynuso0 
8 VI 1957 


UWMTHPOBAHHAHA JIMTEPATYPA 


1¢.U. Ko aocosa, Bonpocn mopdororun, C6opH. 2, M., 19538. 7C.U.Kouaoco- 
8 a, Apx. anar., ructom. u sM6pnos., 31, Ne 1 (1954). ? H.T.Koaocos, Bonpocsi mophouo- 
ruv, M., 1949. *H.T.Koaocos, Munepspanua BHyTpeHHHX OpraHoB HM CepfeyHO-cocysH- 
cto cuctembl, Maa. AH CCCP, 1954. ° H.T. Koaocos, Bectu. JIPY, Ne 15, B.3 (1956). 
6 H.I.Koa0cos, Tp. Tar. wucr. Teop. 4 KH. Meg., B.2 (1935). *B.W.JlasppeurTs- 


ep, Zs. {. Mikr.-Anat. Forsch., 18 (1929). ® R. Greving, Miller’s Lebensnerven, 
1931, S. 531—541. 
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Jlokxayqn Axafemun wayk CCCP 
1957. Tom 117, Ne 6 


MHKPOBHOJOLHA 


M. B. ®EJOPOB u Lf. HW. MEPEBEP3EBA 


MHAKTHBAILMSA ®EPMEHTA KAPBOKCHJIA3SbI HATPHTAMH 
B PACTYUIHX WH PASMHODKAFOLMXCA KJIETKAX 
BACT. LACTIS AEROGENES 


(IIpedcmaeneno axademuxom B. H. Mlanownukoeotm 11 VII 1957) 


Cnoco6uoctb OakTepui us rpynmbt Coli — aerogenes BocCTaHaBJIMBaTb 
HUTpaTbl H HUTPUTbI U3BecTHa yxe JaBHO. Bpiwio noKasaHo (°,°,*%), 4TO 3TH 
MUKPOOpraHH3MbI BOCCTaHAaBJIHBaloT HHTPaTbl JO HMTPHTOB, a B JlaJbHeMIeM 
ycTaHopseHo (°,1"), TO B Mpollecce BOCCTaHOBJICHHA MOET NOMYYaTbCA UW aM- 
MMak. OjuHako BO BCeX 3THX paOoTax HaOJIOMeHHA OFPaHHYMBaJIMCb TOJIbKO 
MpeBpauleHHAMH HUTpaTOB. XO *Ke COpaxkMBaHHA Caxapa IPH HaJIM4MH B cpeye 
9TUX COeMHEHHH He MOsBeprasica UccMeLOBaHHO, XOTA H ObIO U3BeCTHO (*), 
UTO pH 3TUX YCOBMUAX PasBUTHA OakTepHi CpesH MPOLYKTOB COpaxkuMBaHHA HeT 
ra30B. OToT mpo6er Obl BoctlomHeH pa6oToHk M@PexopoBa u BoujapexKo (*), 
KOTOPbIM YJ\aJlOCb NOKa3aTb, YTO BHECeHHe B MHTaTebHY!O cpesy HeOOJbWHX 
KOJIM4eCTB HHTPaTa WIM HATPHTAa BbISbIBAeT Pe3KOe H3MeHEHHE B KOJIMUeCTBEH- 
HOM HM KaueCTBeEHHOM COCTaBe MpOAyKTOB cOpaxkuBaHHA caxapa Bact. coli. 
B MpucyTcTBuH 3THX COe@MMHEHHH pa3sBHuTHe OakTepHv UeT BeCbMa ycnrelWiHO, 
HO Cpe MpoAyKTOB cOpaxkuBaHHA Caxapa OTCYTCTBYIOT He TOJbKO ra3bl, HO 
HW STHIOBLIN cnupT. Ha 3TOM OCHOBaHHH HMM ObWIO BbICKa3aHO MpeAnoox*eHve, 
4YTO HATPHTbI HHAKTHBUPYIOT (epMeHT KapOoKcHa3y. OTA HHAKTHBAILMA MOMKeT 
MPOHCXOZUTb 3a CUeET BSAHMMOJCHCTBUA ASOTHCTOM KHCJIOTbI C AMHMHHOK rpynnow 
3Toro (bepMeHTa, yyacTHe KOTOPOH B JeKapOOKCHJIHpOBaHuH NHpOBMuHOrpagHon 
KMCJIOTbI CTaJIO BeCbMa BePOATHBIM NOce UccaeqoBaHuu JlaHren6Oexa (8) c Mo- 
JleIAMH 9TOrO dbepMeHTa. OAHAKO MPAMBIX MOATBepXKTeEHHH, YTO UMCHHO AMHHHaA 
rpymna sToro depMeHTa yuacTByeT B eKapOOKCHJIMpOBaHHH, MO CHX Nop He 
Obl0. TOKO B BbILMeyKasaHHou padote MexopoBa u BonyapeuKo Gbiiu Mosy- 
YeHbI MOKA3aTeIbCTBa, YTO AMHHHAA Tpylna KapOoKcua3sbl JeicTBUTebHO 
MIpHHHMaeT yuacTHe B 3TOM Mpoliecce. 

YUHTHIBAA BaxKHOe 3HAYeHHe TAKOLO POa JaHHbIX He TOKO JIA NOHMMAHUA 
M@XaHH3Ma JleHCTBHA KapOOKCHa3bl, HO H JIA OOOCHOBAHHA BO3MO2%XKHOCTH 
ONOKMPOBaHHA OTICbHBIX CTPYKTYPHbIX rpynM dbepMeHTOB B PacTyWHXx HU pa3- 
MHOKAIOWULNXCA KJIETKAX MHKPOOPraHH3MOB, HaMH ObWIH MpOBeeHbI ONbITbI M0 
OIOKHpOBaHHlo 9TOrO (pepMeHTa B KeTKax Bact. lactis aerogenes. Sta 6aKTepua, 
Kak B CBOe BpeMa ObIIO MOKa3saHO TapyeHom u Banpnoue (”), np cOpaxkuBaHuy 
rIOKO3bI OOpasyeT OOMbINe STHNOBOrO cCMHpTa MH BOZOpoma, uem Bact. coli. 
Ilostomy On0KMpoBaHve KapOoKcHsasbl MOTO LaTb 3fecb elle Somee pesKue 
H3Me€HeHHA. B KOJIMYCCTBEHHOM BbIXOfle MPOAYKTOB COpaxKHBaHHA aKTO3bI, 4eM 
3TO yalocb NOMYUYHTb B OMbITaX C KHIMeyYHOH NasouKoOH. 

Hamm onpitb! craBusiucb Ha cpeze Bynupa uu xe Ha CHATOM MOWIOKe C JO- 
OaBJIeHHeM HHTPaTOB WIM HUTPHTOB . 0 KOHIeHTpalu, BbIsbIBalOUeli ua- 
CTHYHOe TOPMO2KeHve ras0oOpasopanusa (0,0024 M) uau momHoe TopMoxe- 
Hue sToro mpouecca (0,0035 M), Ho 6e3 noxaBeHHA pasBUTHA aHHOH OaKkTepuH. 
[JapanenbHO C STHMH COAMH HCIBITHIBAOCb M BIMSHMe Ha XO 6poxKeHHA Me- 
THJI@CHOBOM CHHU, KOTOpad JOOaBIAach B cpety MO KonWeHTparun 0,01%. 
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B ombirax ¢ NOHBIM y¥eTOM BCeX MpORYKTOB cOpaxkuBaHHA CaxXapa KYJbTUBH- 
poBaHve OakTepuu MpousBo_Noch mp Temilepatype 28—30° B 3aKpbITbIXx 
cocyfjax (o6bemom | s1), coeqMHeHHBIX c rasonpHemHuKamn. B CTePHJIbHYI0 Cpe- 
AY BHOCHJIMCbh CTePWJIbHble PaCTBOPbl HUTPaTOB WIM HUTPUTOB. SapaxeHne 
HPOW3BOAMOCh CYTOUHOK KYJbTYpOl OakTepuH, BbIpalleHHoli Ha cpene Byaupa, 
B KOJIH4eCTBeE 00 Mul Ha | a cpegpr. Ilo okouuanuu onbita NpOH3BOAMICA MOHBI 
KOJIMMeCTBEHHBIH YuUeT BCeX IIPOLYKTOB COpaxkuBaHHA, BKWIOUaA HU MOJIHDIII 
aHauIus OOpasoBaBuleroca rasa. OnbITbI MpofomKaMcb YeTbIpPe AHA uM Maun pe- 
3YJIbTaTbI, MPHBeweHHbIe B TaGu. |. 


Lao sia 4 


BawsaHHe HHTpaTOB M HHTPHTOB Ha KOsBYeCTBEHHBIC BbIXObI (B NpoweHTax) 
NpOAYKTOB COpaxHBaHHA slaKTo3sb! Bact. lactis aerogenes 


(Cpequne aHHbIe u3 JByXx MOBTOPHOCTe!H) 


Kontposte | + 0,0035M NaNO, | + 0,0035 NaNO24 
Ha3panua NposyKTOB 
cOpaxKHBaHHA aKTOSbI UlTramMbt 
60 30 5 60 | 30 5 60 30 5 
| | j 
Moaounaa Kucn0Ta 53,3. | 45,0. 40,2 HASTE Nie A S15)85) Silas: 36,3 35,2 32,9 
AutTapHaa » OL6 7, 2,00 | 1505/3225) 93,20 4,0 4,2 2,80 3,8 
I]mpopnuorpayuaa KucaoTa 0.23 0,53 BA | 16,4 | 16,2 23,0 14,6 18,2 15,8 
YxKcycuaa » 1251) .20;3 19,6 14,6 PA? 19,4 20,7 225% | 23,10 
Mypaspinaa » G0 e050 0,0 | 45,7 ‘sys ll ws 18,2 49,7 ZALES) 
OTHAOBLIA cCnupT 14,3 | 9,70 14,0 0,0 0,0 4590 1 0/0 0,0 0,0 
YruexucsoTa ASe2 nee 2050 17,12 0,0 0,0 0,0 0,0 0,0 0,0 
Bogopox 0,25 0,30 0,10 ORO j= 0X0) 0,0 0,0 0,0 0,0 
Cymma yuTeHHBIX pOyKTOB 99,05 | 98,3 | 98,3 | 96,4 | 95,9 | 96,9 94,2 98,3 Diet 
! | | | | 


OnpeyeleHusd MpoyKTOB COpaxKuBaHHA JaKTO3bl MPOM3BOAMINCh cieLyt0- 
{MMH MeTOJaMH: caxap onpefemsasca no Beptpany, MomouHad kucloTa — 
no @Mpuyemany B Mo_uduKkaunH MHuxoBa, AHTapHad KucMoTa — no Kyuuy, 
NUMpOBuHOrpayuad KucoTa — no Busiany (HofoMerpuyueckH), JeTyYHe KUCJO- 
Tal —no JioK0, 3THNOBbIM cnupr — no Mapteny, HUTpaTbl H HUTPHTbI — 
KOJIOPHMETPHUeCKHMH MeTOJaMH C TOMOLLbIO doToMetpa. Pe3yJibTaTbl ONbITOB 
MOKa3bIBaloT, YTO HHTPaTbl HW HATPHTbI OKA3bIBAaIOT OMHOTHMHOe BUIMAHHE Ha XOX 
cOpaxkuBaHHA JlaKkTosb Bact. lactis aerogenes. Sra oOMHOTHNHOCTh onpeemaeTca 
TeM, YTO HUTPaTb!l NpeBapHTebHO BOCCTAHABJIHBAaIOTCA B HHTPHTbI, KOTOPble 
HM ABJIAIOTCA DeHCTBUTeEIbHOH MpMYHHOH HadsIOaeMbIX H38MeHeHHH. B npucyt- 
CTBUM OMpeeJeHHbIX KOHIeCHTPalul HATpPUTa B cpefle COBCeM MlepectaloT OOpa- 
30BbIBaTbCA YIVIeKHCHIOTA, BOJOPON, ITHJIOBLIH CNUPT, HO 3aTO B OOJIbINMX KO- 
JM4eCTBAX HaKaMJMBalOTCA MYpaBbuHad H MHMpOBHHOrpasHan KUCOTHI. Oue- 
BHJHO, B IPHCYTCTBHH HUTPUTAa BMeCTO OObIYHOTO AeKapOOKCHJIMPOBaHHA NHpo- 
BHHOrpaHOH KUCJOTHI HLeT paciileneHHe ee MO THY OKMCAMTeMbHOrO JeKapOo- 
KCHJIMPOBaHHA, MPHBOAALLero K OOpas0BaHHlO YKCYCHOM HM MYpaBbHHOH KUCUJOT, 
KOTOPbIe HW HakallJIMBaloTca B CyOcTpaTe. OTO NpesANoNOmweHve NoATBepxaeTca 
M KOJIMUCCTBEHHbIMH BbIXOLaMV MYPaBbHHOH KUCJOTHI. OHH COOTBETCTBYIOT yrule- 
KucoTe H BOsOpony. Ec B KOHTPOJIbHOM BapHaHTe OMbITa BbIXOJbI TasoB 
 cocTaBaioT OKONO 17—20% oT cCOpoxeHHOrO caxapa, TO B BapHaHTax C HUTPH- 
TaMH ©Fa30B HeT, HO 3aTO HaKallIMBaeTCA MYPaBbHHaA KMCOTA B KOJIMUECTBE, 
TakxKe oTBeyalollem 16—20% or cOpoxeHHoro caxapa. Takoe H3MeHeHHe B BBI- 
XOfe MPOAYKTOB COpaxKHBaHHA WaKTOSbl MOXHO OOSACHHTb TOJbKO TeM, YTO 
HUTPUTbI (KaK OOaBseHHbIe B cpely HelOcpeCTBeHHO, Tak HM OOpasoBaBllnecs 
H3 HHTpaTOB) MHAKTHBUPYIOT PepMeHT KapOOKcHa3sy, Paspyluiad ero aMMHHYIO 
rpynmy, uemy OmaronpHaTCTByeT KHCaA peakIMA Cpefbl, MOMyualollascaA 3a 
cueT HaKOMNIeHHA B Heli OpraHHyeckHX KHCOT. Takoe MpesmomoxeHne XoTA 
H BbI3bIBaeT B Hauasle HEKOTOPOe COMHEHHE, TaK Kak B reTepoOreHHOl MporTorsas- 
Me MMeIOTCH WM Apyrve coeAHHeHHA, cOsepxKalllve aMHHHylo rpynily, OfHako 
OHO e€JMHCTBeEHHO BO3MO2KHOe, OObACHAIOUee Bce HaOsIOAaeMble H3SMeHeHHA. 
OrcyrfeTBue cpequ MpoxyKTOB COpaxKHBaHUA YIIeKUMCIOTHI W STHIOBOTO CMupTa 
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moKa3blBaeT, UTO KapOoOKcu/la3a4 HHAKTHBUpOBaHa, XOTA ApyrHue cbepMeHTHI ph 
JIAHHBIX YCJIOBHAX 9KCMEPHMeHTA HM MpOMOJIKAalOT HOPMAJIbHO BbINOJIHATh CBOW 
dbynKuuu. MuxkpoopraHv3M Mp STOM XOPOLIO Ppa3sBHBaeTCA, HO BBISbIBAeT Pac- 
WenieHHe yruieBoa JO COOTBeETCTBYIOWUX KOHEYHBIX IMpOAYKTOB 6e3 yuacTus 
KapOokcuvlasb!. M3 atoro cilekyeT, YTO He BCe COeCAMHEHHA, COMepxKalllMe AMHH- 
Hble [pyMMbl, ONMHAKOBO NOBHAKHbI B MpPOTOMMAasMe KJIETKH WM OMMHAKOBO JerKO 
B3aHMOelicTByIOT C OOKUpy!ouluM BeulecTBOM. IIpH 3sTOM B3aHMOeHCTBHY 
MpOABAAeTCA OMpeeeHHad CNelMPMYHOCTb, YTO NO3SBOMACT OJIOKHPOBaTb OT- 
JlebHbIe CTPYKTYpHble Tpynmb! PepMeHTOB B YCJIOBHAX Pa3BHBalOUleHCcA U 
KUZHELCATCIbHOM MHUKPOOHOH KseTKH. IlosTOMy MeTO OJIOKAPOBKH OTJCJIbHBIX 


TL alOuie nthe 


BaAWaHHe HATPaTOB HW HUTPHTOB Ha KOJIMYeCTBeHHbIe BHIXOJsI (B MpOlWeHTax) MpOAyKTOB 
cOpaxuBaHua saKTo3pl Bact. lactis aerogenes 


(CpeHWe RaHHbie U3 JBYX MOBTOpHocTed ) 


Kourpoas | +0,0035 M NaNO, | +0,0035 M NaNO; 
Ha3Banue mpOLyKTOB ItTammMpt 
cOpaxKHBaHHA aKTOSBI 
| 30 5 ay) soe] oe Leven ee os 8 
| 

Mouounaa KucaoTa 53,2 62,7 43,0 50,3 56.8 | 36,6 44,5 53,6 35,8 
Ilupospunorpaguaa KucAOTA 0,64 0,12 1,19 2,34 1130 4080 1,4 1,8 0,3 
Surapnaa = 0,0 0,14 2,18a O78 es, 18,16 16,2 12,4 19,6 
Yxeycuaa 5 12,1 410,20 19,2 20,7 17,6 18,2 17,2 14,8 22,5 
Mypaspunaa . 0,0 0,0 OUI peiee 17,8 16,2 LO et 5,6 18,8 
STHIOBLIN CHUpT 13,3 10,50 12,5 0,0 0,0 0,0 OS0 Sa eu 0,0 
YraekucnoTa 17,5 15,2 18,8 0,0 0,0 0,0 0,0 0.0 0,0 
Bogopoy, 0,3 0,18 0,35 | 0,0 0,0 0,0 0,0 0,0 0,0 
CyMMa YUTeHHBIX IpOxyKTOB 98,30 98,74 90,85 90,85 ORD 90,9 | One 98,2 97,0 


CTPYKTYPHbIX py depMeHTa, WMpOKO HcnOWb30BaHHDI M, Degoposnm (°) 
B HCCJIeqOBaHHAX MO PaCKPbITHIO XHMM3Ma IIpolecca PUKcCalMH aTMOCciepHOrO 
a30Ta a30TOOaKTepoM, CilekyeT NpH3HaTb MPHMeHHMBIM H JIA pellleHHA pxATa 
Wpyrux oOujesHsHoorMyecKHX BOMpOcoB. 

B cBxA3H C CYLeCCTBCHHbIM 3HAYeHHeM TOJIbKO YTO H3JIOXKCHHBIX JAaHHBIX, 
onpit c Bact. lactis aerogenes 6bluI HeCKOJIbKO pa3 MOBTOpeH Kak Ha cpeye By- 
Japa, Tak MW Ha CHATOM MovIoKe. Pe3yubTAaTbI elle OMHOTO 3 OMbITOB, MPOBORHB- 
IMXCA B TeX 2Ke YCOBHAX, HO Ha CHATOM MOJIOKe, MPHBOAATCA B TAO. 2. 

Xapaktep usMeHeHuH B HallpaBseHHH OpoxKeHHaA NOX BAMAHWeM HUTPATOB 
M HUTPATOB UW Ha OOparTe OcTasIcA TaKMM 2Ke, KaK H Ha cpeye Bynupa. [Ipu Kou- . 
neHTpauun 0,0035 M stux coeqMHeHHi B cpeye Mpovcxo_UT OOKMPOBKa aK- , 
THBHOW rpynubl (epMenta KapOoKcHasbl H COOTBeETCTBY!OULee H3MeHeHHe B BbI- 
xofe MpOLYKTOB cOpaxuBaHHA. OToT PakT NOATBEPXAaloT HW OMBITHI C MO6aBue- 
HHeM B CpeAy MeTHJIeHOBOH CHHH BMecTO HuTpHToB. B atom cmyyae Kap6o- 
KCHJ1a3a OCTaeTCAH aKTMBHOM M YyIVIeCKHCMOTa HM STHOBbI COMpT oOpasyloTca 
IIPHMepHO B TeX Ke KOMMYeCTBAX, KaKHe OOHAPYKUBAIOTCA B KOHTPONe, XOTH 
BOLOPpOA WM akUeNTHpyeTCA MeTHeHOBOH CHHbIO. PesybTaTbl ONbITa c JoOaBue- 
HHeM B Cpey MeTHJICHOBOH CHHH MpHBOATCA B Taba. 3. 

MeruuieHoBad CHHb, aKUeNTHpyA BOMOPO, HeCKOJIbKO CHWKaeT eFO BbIXO- 
(bl, HO MOUTH He CKa3bIBaeTCA Ha MPOLYKUMM YIeKMCOTHI HM STHIOBOFO CIMpTa. 
M3 storo Take cyleqyeT, ¥TO XapaKkTep JelicTBHa MeTHeHOBOH CHHH Ha 6po- 
*KeHHE NPHHUMMMabHO WHOM, YeM HUTpaTOB HH HUuTpuToB. Ilocmequue uHak- 
THBHpyloT PepMeHT KapOOKCHMa3y, A MeTHMeCHOBad CHHb TOMbKO akWenTupyer 
AKTHBHBIM BOMOPOA, He OKa3bIBAA HUKAKOTO BJIMAHMA Ha AKTHBHOCTS KapOoKcu- 
Na3bl. OO 3TOM Ke TOBOPAT JaHHbIe MO BJMAHWIO Ha XO OpoxKeHHA MaJIbIx 
O03 HUTpaToB H HuTpuTOB. B 9TOM cCJTyyae ras006pa3s0BaHHe TOPMO3HTCA TOKO 
YaCTHIHO, HO NapasiieJIbHO C HAM HjleT yMeHbIMeHHe BbIXOJOB 9THMOBOrO cMup- 
Ta WM yBeJIMYeHHe BbIXOAOB MypaBbHHOM KucOTHI. IIpu sToM KoMuUeCTBO pa3- 
BUBaIOINMxXcA KMeTOK Bact. lactis aerogenes nouru He OTM4YaeTCA OT KOHTPOUIA. 
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Bee 3TO BMecTe B3ATOe Cc HeECOMHEHHOCTbIO MOKa3bIBae€T, UTO HATPHTHI B 
COOTBETCTBYIOINHX 03ax JCHCTBUTeIbHO BbI3ZbIBAIOT TAKHe H3MCHECHHA B KOVJIH- 
YeCTBEHHbIX BbIXOJax MPpOLYKTOB cOpaxkuBaHHA JaKTO3bI, KOTOPbIe MOryT ObITb 


TAO uma oe 


Banaue MeTHNeHOBOM CHHH Ha KOMMUeCTBeHHbIC BEIXOJbI 
(B IIpONeHT ax) MpOMyKTOB cOpaxuBaHua JaKkTosp! Bact. lactis 
aerogenes (cpeza Bysmupa) 


KouTpoub Metuaenopad CHHb 


HasBpanua nposyKTOB 


HITaMMBI 
cOpaxkuBaHHA akTOSbI 


30 60 5 30 60 5 
Monounaa KucaOoTAa base 45,0 40,2 44,3 82,9 38,8 
AutTapHaa Ze 0,23 0,53 5,4 1,94 0,28 2,9 
Tlupospunorpayuana KucaoTa 0,67 2,30 1,80 1,04 1,8 102, 
Yxkcycuaa . al 20,3 19,60 23,9 20,8 26,2 
Mypapbunan - 0,0 0,0 0,0 0,0 0,0 0,0 
OTHAOBLIM CHUpT 14,3 9,7 44,0 ali be 18,8 Chil 
YraeKucnoTa 18,2 20,0 Vals? 14,8 12,0 10,3 
Bonopox, 0,25 0,3 0,4 0,45 0,44 0,14 
CyMMa YUTeHHEIX NpoxyKToB| 99,05 | 98,3 | 98,3 97,6 86,72 89,93 


OObACHEHBI TOJIbKO MPH3HaHHeM, YTO OHH BbI3BaJIM MHAaKTHBalluIo (PepMeHTa 
KapOoKchsia3bl. OTa MHAKTHBAWWA B YCIOBUAX KHCOM cpesbl MOXKeT ObITb CBA- 
3aHa TOJIbKO CO B3aHMMOMeCHCTBHeEM a30THCTOH KUCJIOTbI C AMMHHOH rpynnon, 
BXOJALeH B COCTaB MpocTeTHYecKOH rpynnbl STOTO (PepMeHTaA, TpeAcTaBJIArOWle- 
TO coOol0, Kak H3BeCTHO, THaMuH@ochar. [lofo6Hoe B3aMMOyelicTBHe OCyILecT- 
BJIAeCTCA B reTepOreHHOH CHCTeMe KHBOH MPOTONMMAasMbl MAKPOOPraHH3Ma BeCbMa 
CnelHPUYHO H yKa3blBaeT Ha TO, YTO CTPYKTYPHble TpyNNHpOBKH depMeHTOB, 
NIPHHMMarollve HelocpeyscTBeHHOe yyacTHe B COOTBeTCTBYIOWeH depMeHTHOH 
peakUHH, Oomee peaKTHBHOCIOCOOHBI, JEM COOTBETCTBYIOMIMe Ppynnbl OOKOBbIX 
WenleH OenKOBBIX BelllecTB. Mx O0KHpOBKa OCYUIeCTBHMa Ha XKMBbIX HW 2KH3HE- 
J@ATCIbHbIX KJIETKAX MHKPOOPraHH3MOB HM MO2XKeT ObITb WIMPOKO HCHOb30BaHa 
Ip pa3mH4HOrO pola PusHOOrHyeCKHX UCCJeOBAHHAX. 


MockoscKast CesbCKOXO3AUCTBEHHAaA akasleMua Tocrynuio 
um. K. A. Tuamupsasepa 27 V 1957 
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PH3HOJIOTHA PACTEHHH| 


O. K. JOBPOJIOBCKUM u A. B. CJIABBO 


HU3MEHEHHS HEKOTOPbIX OKNCJINTEJIBHO- BOCCTAHOBHTEJIDHBIX 
MPOWECCOB B BAHOFPAJE MO BO3JEHMCTBHEM 
MUK PO3JIEMEHTOB 


(I]pedcmaeaeno akademuxom A. JI. Kypcanoeoim 28 VI 1957) 


Boubwo0e BIIMAHHe MMKpPOICEMeEHTOB Ha IMpOlleccbl pa3BHTHA BCeX Opra- 
HH3MOB MOET ObITb OOBACHEHO XHMHYCCKHMH OCOOCHHOCTAMH COOTBETCTB YIONIMX, 
XHMMYeCKHX CoemHHeHHH. B mepHomuueckol cHcTeMe 3JIEMeHTOB MMKPO3SJIeMeH-. 
Tbl B 3HaUMTebHOM Mepe OTHOCATCA B rpymne d-3/IeMeHTOB, T. €. TAKHX, Y KO- 
TOPbIX KBaHTOBOe 4HCO MOcMesHerO MpHcoeqMHAeMOrTO Q/IeEKTpOHa ecTb d. 

TIpocrnie HOHbI C He3aKOHYeHHBIM BHeIIHUM coeM, MepexoqHEiM oT 8- K 
18-31IeKTPOHHOMY, OKa3bIBalOT AaKTHBHOe necbopmup yiouree BIIMAHHe Ha SJeKT- 
poHupble o6o104uKH KoMMOHeHTA. TlostoMy BO3MOXHO BeCbMa PpasHooOpasHoe (Kak } 
MOJIOMKUTeIbHOe, TAK M OTPHILaTeIbHOe) BO3MeHCTBHe MHKPOSJIEMeHTOB Ha OHO-| 
XHMHYecKHe Mpolecchl, NPOMCXoOAAWHe B PaCTHTeJIbHOM OpraHH3Me. 

Hampumep, ecu paccMoTpeTb XMMMYeCKHe S/1eMeHTLI C MOPALKOBLIMH HO-, 
Mepamu oT 24 no 29: Cr, Mn, Fe, Co, Ni, Cu, To oHv BCe MOryT TepATb 3eKTPO- 
HbI H€ TObKO C NOCMeMHeFO SHEPFeTHYCCKOTO YPOBHA, HO MC H€3aKOHYeHHOTO —} 
mpewnocieqHero. ITH XHMMYeCKHE 3BJICMeHTLI MPOABJIAIOT Ppa3sMuHOTO pola 
NOJIOXKUTEIbHY!O BaJICHTHOCTb, OCOGeHHO B KOMIVJICKCHbIX H BHYTPHKOMIJe- 
KCHBIX COCJHHCHHAX, ABJIAACb, TAKHM OOPa30M, MeTaJJIOKOMNOHEHTaMH pa3sHo- 
OOpa3HbIX CJIOXKHBIX OPraHMYeCKHX BeM[eCTB, B YaCTHOCTH CbepMeHTOB. 

SacbHKCHpOBaHO MHO2KeCTBO CylyuaeB BXOXKJeHHA M BHELPeHHA MUKpoges| 
MeHTOB B COCTaB BaxKHeMUIMX OpraHW4yecKHX coeMHeHMli — OT epMeHTOB Jul 
BUTaMMHOB. IIpu STOM MHKPOSJIEMEHTLI MOFYT Pe3KO H3MeHHTb TY dopMy, MO) 
CpaBHeHHI0 C KOTOPOH OHH NepBOHauaJIbHO MPMHAMH yuacTHe B peakuHH. Tak, 
eCJIM OObIUHO IIPHMEHAIOTCA MpocTble coeqHHeHHA Co>*, WIA KOTOPBIX Oovlee Xa-| 
pakTepHa BaJieHTHOCTb 2+, TO JIM KOMMJICKCHBIX Ooslee yYCTOHYHBOK ABIAeTCA 
BaJIeHTHOCTh 3-+, HM Mepexoy Co?" Co** Moxer CompoBoKLaTbeA ONpeseeHHHIM | 
M3MCHCHHEM OKMCJIMTeIbHO-BOCCTAHOBHTeIbHOTO NoTeHitHata (1). Orca ny 
CTOJIb AKTHBHOe yuaCTHe MHKPOIICMeEHTOB B Ba?KHbIX OKUCJIMTeIbHO-BOCCTAaHO- | 
BUTeJIbHbIX PeCaKIMAX, OT KOTOPbIX 3aBHCHT 2KH3HeEJeATeMbHOCTh OpraHu3Ma. | 

B OHOXMMWYeCKHUX MpoleccaX MMKPO3JICMEHTHI ABJAIOTCA pexe Bcero 
KO(epMeHTaMH, HM HX POMb OTHIONb He CBOAUTCA K OMHOMY YCKOPeHHIO CHOH-| 
TaHHO HAYIMX XHMMYeCKUX peak. Hanuune TOKO OLHOTO MUKPOSMEMeHTA, | 
MpH OTCYTCTBHM JAPyrux, YaCTO MOXKeT ABHTbCA MPHUMHOH MpvocTaHOBJeHHA | 
TOrO WIM MHOTO Mpotecca. Orciosa ACHa HEOOXOAHMOCTb yuaCTHA B peakUMAx 
Kak Obl OMpeeeHHOTO ClaxKeHHOTO aHcaMGu1A MaKPO- H MUKPO9SJIEMEHTOB C CO- 
OTBETCTBYIOIIMM B3aMMHbIM SHEPreTHyYeCKHM jJleHcTBHeM. Cylemyer yuHTHIBAaTD, | 
‘TO MAKPO3JIEMCHTHI MOrYT HrpaTb POMb HE TOMbKO KaTaHU3aTOpOB, Mopoxa- } 
1ON1MX TOT MIM MHOM Mpotecc, HO H MpoMOTOpOB, HHTHOUTOPOB pasHooOpa3- 
HbIX peakWHH, MpOMCXOAIHX B OpraHv3max. | 

PasyMeercs, OOJIbIOe 3HAaYeHHe HMeIOT paWycbl HOHOB, CyMMapHBle n10- | 
TEHIMaJIbI HOHH3AWHH, SHeEPrHA NONApPMsalMH M pA Apyrux caxTopos (?,3).4 
HekoroppiMi STHMM OOCTOATEAbCTBAMM MbI PYKOBOACTBOBAMHCbh Mp U3 yueHHH | 
BJIMAHHA Ha pacTeHHA MaJIO H3y4YeHHbIX MUKpoO3SeMeHTOB: Cr, Co, Ni, Cd. | 

DIhPekTHBHOCTh BO3sTeHCTBHA MUKPOSICEMeHTOB, MOBBIWAIOMuXx yporkaii- | 
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OCT BUHOrpaya, y/yullaioulMx efO KayeCTBO HM COKpalllaloulMx CpOKH co3pe- 
HUA, YTO MOKA3aHO MHOFOUMCJIeCHHbIMM OMblTaMu (4), HeECOMHeHHO CBA3aHa Cc 
MpeAeeHHbIMH H3MeCHCHHAMH, HaOJOMalOWMMUCH B MpPOMCXOAANIMX B JIMCTbAX, 
jose AH xrowaxX BHHOrpaya OKUCJIMTeIbHO-BOCCTAHOBHTEIbHBIX PeaKIHAX. 
allpaBJICHHOCTb 3THX PeaKIMH MOKeT ObITb 3aMeTHO H3MeHeHa TOA BAMAHHeM 
@KOTOPbIX MHKPO3JICMEHTOB. 
B tlepBylo Ovepesb MUKPOSEMEHTEI CHOCOOHHI NOBMHATS Ha OOULYIO OKHCIA- 
MOCTb TKaHeH (OMpeyemHemyio moO MeTosy ‘KpacuHckoro), xapakTepH3yIoulyio 
YMMapHOe KOJIMYeECTBO BOCCTAHOBJICHHbIX (pPOpM B HccelyemMoM OOBeKTe. Co- 
TBETCTBYIOM[ME OKUCJIMTeJIbHO-BOCCTAHOBHTEJIbHBbIe MPOLUeCChl COMPOBO*KTaloTCa 
HM3MeHCHHAMH B (epMeHTATMBHOH JeATeIbHOCTH BuHOrpaga. Cpequ pa3in4- 
bBIX (eEPMEHTOB KpaliHe BaXKHbI OKCHa3bl, AKTHBUPYIOUIMe MOJIEKYMAPHbIH Op 
| M€aiouyu4MH ero CNOCOOHbIM BOCCTaHaBJIMBaTEbCcaA B HO, ua HO 3a cuer 
ofopoa OkKHcaeMoro BeufecTBa. I[JoBbILIeHHe akKTHBHOCTH OKCHa3 Beet 
- HaKOMJIe€HHIO TeX HIM WHbIX CaXapoB, MOBbILWAaeT Y BUHOrpala riroKoalMyo- 
eTpHueCKHH MOKasaTelib HU, TaKHM OOpa30M, YyckopseT co3peBaHne Aro. 

B Haluux onbirax 1956 r., mpoBeyeHHbIx B Kowxose um. 51 [lepexoncKolt qu- 
M3MM, Ofeccko OO/., Ha Miloujaqu 2 ra c BAHOrpayomMcopta Pucauur ocyure- 
TBJIAJIOCb (MO MeTOAaM, ONMCaHHbIM pauHee (*,°)) HeKOpHeBOe MUTAaHHe pacTeHult. 
. OopmoccKoOH %KHAKOCTH (B JalbHeMuIeM Oyler OOO3HayaTECA Cu?*) gobaBla- 
a ZnSO, B KkomuyectBe 5-107% r com Ha KycT, a B Apyrux Bapuantax CoSO, 
aH Cr.(SO,)3 B KomuyectBe 5- 107° r To uM HHO ComM Ha Kyct. KouTposbubie 
ACTCHHA OMPbICKHBasIHCb OLHOM Cu?*, mpHuem Bcloxy NomoOHaAd OOpaborka Onl- 
a ocyuecTBeHa ABaxrp: 25 VI u 9 VII. 

Jlo3HpOBKa MUKPOdJICMeHTOB, MOryUIHX KaTaJIM3HpOBaTb Og, HrpaeT BeCbMa 
YULECTBEHHYI0 POJIb, H MbI MIPHMeHAeM OOsIbILeH YaCTbIO HEBbICOKHEe KOHIeHTpa- 
wu cole. YuacTue Masoro KomMuecTBa O, B peaKIMAX OKa3bIBaeT Yale BCe- 
O OMaroTBOpHOe eHcTBHe, HO WIA TeX 2%we MpomeccoB O, B OObIUMX KOHYe- 
TBAX MOXKeT OKa3aTbCA MHTHOUTOPOM. 

M3 puc. 1 BUAHO, UTO OKMCIACMOCTb TKaHeH JIMCTbeB BHHOrpata nok BIMA- 
HeM MMKpo3/ieMeHToB Co?* wu Cr®* 6blula Ha BCex sTaNax pa3BHTHA pacTeHuli 
Qlee BLICOKOM, 4eM B Culy4yae HcNOAb30BaHUA OHO Cu?*. Tax, 2 VIII y kon- 
POJIbHbIX pacTeHHii OKUCAAeMOcTb TKaHeH B MI N/300 J, coctaBasana 10,3, 
OL BauaHueM Co?* 12,3, nox BauaAHMem Cr?* 11,3. 10 IX 3TH uucma cocTaBua- 
MW cooTBeTcTBeHHO 7,15; 8,94 11,15. Jaa Zn®?*, kpuBasa KOTOporo Ha pucyHKe 
€ mpupeyeHa, HaOiOlalacb aHaslOorMuHad KapTHHa. OKMCJIAeMOCTb TKaHeli 
UCTbeB JIOCTHIVIa MaKCHMaJIbHOM BemuuuHb! 2 VIII, a 3arem mocTenmeHHO CHH- 
‘alaCb; JIA ATO BUHOrpaya OOHApyKeHa MpHMepHoO Ta Ke 3aKOHOMePHOCTD. 

Takum 06pa30M, MO/JlyYeHHble JaHHble CBUeTebCTBYIOT 06 yCHJIeHHM OMpe- 
SICHHBIX OKHCJIMTCJIbHO-BOCCTAHOBUTEJIbHBIX MpPOWeccOB B PaCTHTeJIbHOM Op- 
1HH3Me, UTO MPHBOAMT K YMeHbINCHHIO KOJMYeECTBA BOCCTAHOBJICHHBIX (OPM. 

STH MpouUecchl CBASAHbI C H3Me€HCHHEM AaKTHBHOCTH MepoKcusas (°), KaTasmH- 
APYIOUIMX OKUCMeHHe PasHOOOpasHbIX OpraHMYeCKHX BeulecTB, HUTPUTOB UH 
OIMOB 3a C4YeT H3ObITOUHOrFO KHcOposa MepekuceH HM OKMCIeHHe WHOKCHMa- 
SHHOBOM KUCJIOTbI 3a CueT MOJeKyAAapHOrO O,. Ha Halll B3rIAA, Nepokcuyasa 
BHUHOrpasle OKUCAAeT PIaBHbIM OOpa30M MOJMPeHOMb, Cy Kae B KayecTBe 
DOMEXKYTOYHBIX KaTaJIM3aTOPOB MepeHOCuHKaMH BOAOpPOIa.c MpOAyKTOB pacnaya 
TleBOJOB HU OeIKOB Ha OOpasyroulMecdA B pacTeHHAX MepeKHcH. 

OnpeneeHve akTHBHOCTH 9TOTO (epMeHTa B JIMCTbAX BHHOTpajla, Kak 9TO 
1MHO M3 pc. 2, MOKa3aJI0, YTO AKTMBHOCTb Me€PpOKCHAaSbl B PasiM4HbIX peHo- 
a3aX OblBaeT Oomee BbICOKOM (aHalOrM4yHO WM B ATOMax), YeEM y pacTreHHi, He 
IYYaBIUMX MUKposemMeHToB Zn®*, Co**u Cr°*. AKTHBHOCTb (bepMeHTa BHa- 
we MOBbIMAeTCA, a 3aTeM, MO Mepe CO3peBaHHA ATO, MpHONMxKaeTCH K HyJIO. 
OMYUeHHbIe pesybTaTbI COrlacyloTCA C WMCIONIMMUCA JaHHbIMA (*) 0 cHuH- 
CHUM MepOKCHAa3sHOH AKTHBHOCTH B JIMCTbAX AOOHH m0 Mepe HX cTapeHHa. 
epokcHfla3Hoe JelicTBue coer Cu?* nposapasetca (8) yxe mp pas0aBeHHH 
: 10°, a pa3uIM4HbIe MHKPO3/ICMEHTHI MOFYT He TOJIbKO CAMOCTOATEJIbHO, HO 
KOMOMHauaAX c Cu2* ycuuIHTb aKTHBHOCTb cpepMeHTOB (°). 


) INAH, vr. 117, Ne 6 
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Tlo-BuzuMoMy, PaCCMaTpHBaeMbIe MHKPO3JeMCHTHI yuacTBy!OT B ae 
IIPOMe2KYTOYHBIX SBeHbeB eCTCCTBEHHOTO MepoKcHa3Horo KaTaiH3a, OOpasy | 
MHOFOUMCIeHHbIe HeycTOHUMBble, BHYTPH- yn OOIN I, 
KOMIMVJICKCHbIe COC#MMHeEHHA. ITH coeHHeHUA ? 
TOU KHbI O6aaTb OFeHb OOJIbINMM OKHCJIM- 
TEJIbHO - BOCCTAHOBHTebHbIM NOTCHIMaJIOM, 
UMeA OKHCAUTeJIbHbIE CBOHCTBa TlepeKHcelH, 


mn OOIN J 
N 


om 2m Zou 1X =f OOK ZU a ZL Zev 1X 0a 


Puc. 4 Puc. 2 

Puc. 1, Buusanne]MuKposvleMeHTOB KOGaJIbTa UEXPOMa Wa OKHCAAe€MOCTh TKaHeH MHCTSEB ff 
BuHOrpaga Onppickupanne: 1 — Cu?t-+ Cr3+, 2—fCu?+ + Co?+,63 — Cu2+ | 

Puc. 2. Bauanne MuKpossleMeHTOB WHHKa WH KOOa/IbTa Ha AKTHBHOCTb MepOKCH/a3bl By JIMCTbA: 
BHuorpaga. Onppickupanne: 1 — Cu2* + Zn*+, 2—Cu®+ + Co?+,k3 — Cut 


H, KaK YKa3aHO BbIe, MOFYT MOBbILMATb OOWLYIO OKHCAAEMOCTb TKaHell. 
Oco6oe 3HayeHHe WWI pa3BHTHA BHHOrpayla uMeeT [M3MeHeHHe aKTHBHOCT] 
pyroro BaxkHoro dbepMeHtTa —} 
ma GOIN Jp vax nowueHowoKcuyasp. Jeno 3 
‘ TOM, 4TO BHHOrpal Oovbuiel} 
yaCcTbIO MOABepraetca Bo3reH) 
CTBH10 OOJIBIUHX KOJIHYeECTB coe 
junenni Cu®*, a nomudexonol 
KCHa3a ABJIAeTCA Cu-coqep Kat 
UMM cpepMeHtoM. Ha pue. 3 no} 
NY Ka3aHO BJIMAHHe MUKPO3eMeH | 
“Tos Zn?* w Cr** wa akTHBHOCT! 
a NOMMPeHoNOKcHAasbl (MUKpO| 
2 22 Ul 11X 0k  snemeHt Co?" BosyelictByer aHal 
Puc. 3. Bausnve muxkpossementos uHuHKa H xpoMa na IOTHUHO), MpHyeM HB STHX CAL. 
AKTHBHOCTb NOMHPeHOJIOKCHAa3bl B JIMCTbAX BHHOTpasa. YaAx HaOsroaerca OTMeueHHas) 
Onpbickupanne: J — Cu2+ + Aue 2—Cu?+ + Cr*+, — 3aKoHOMepHOCTD. | 
ee Bosopoy nonudexomos,’oco 
6eHHO fN-COeMHEHHH, HAXORMMTCA B NaOWJIbHOM, BEPOATHO, B Oovlee HIM MeHe} 
NOJIAPH3OBAHHOM COCTOAHHHM. Pomb nomHeHoOOKCHLa3sbl COCTONT TIaBHbIM 06 
pa30M B aKTHBHpOBaHHH KUCIOpowa, WH BsaHMOAeHCTBHe C MOJICKYJAPHBIM QO} 
ABIACTCH XAPpAaKTePHbIM CBOHCTBOM NOIHMpeHOJOKCHAa3bl (°). Tlomyuenupr| 
HaMU pe3syJMTaTbI TOBOPAT O COXpaHeHHH aKTHBHOCTH 93TOTO bepMeHTa B JIH| 
CTbAX (a Tak2xXe APOaX) BUHOrpaya NOX BO3TelicTBHeM MHKPO3/ICMeHTOB B Te} 
yeHHe Oovlee JVIMTeIbHOrO BpPeMeHH. a | 
MukposJieMeHTbI CiOCOOHbBI BO3eHCTBOBaTb H Ha HaKOMJIeHHe CcaxapoB | 
aroyax BuHorpaya (1,11). Ecam nepeq cOopom ypoxkasd KoJIMYeCTBO HHBepT’ 
Horo caxapa cocrapao 18,05%, ro nox BansHuem Zn2*, Co?* w Cr3+ ar, 
KOJIMYECTBO COOTBETCTBEHHO BO3pocs0 No 18,35; 19,0 wu 20,0%. Mp ycrano 
BUJU, ITO POCT CaxXapUCTOCTH HaOJOMaeTCA B OCHOBHOM 3a cueT (PpyKTO3HI, . 
He 3a cyeT rumoKo3bl. Hanpumep, B ArOaX KOHTPOJIbHBIX KYCTOB KOJIMUeCTB' 
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@pyktTosp coctapssso 8,47%, a B NOMBeprHyTHIX OMpPbICKUBAHHIO pacTBOpaMu 
Cr®* 10,50% HT. J.; KomMdeCTBO Ke rOKO3bI B OOOHX cyYadxX ObIN0 MIpH- 
MepHO OJMHAaKOBbIM: 9,58 nu 9,50%. I moxKoatnjomerpuyueckuit noKa3aTeib, 
NpeACTaBJAoOuNMH CoOoH OTHOWIeHHe OOeli CaxapHcTOCTM K THTpyeMolt Kuc- 
JIOTHOCTH, Tak>Ke BOSpOC, HallpuMep, B curyyae Cr®* c 1,55 yo 1,90. 

Bce cKasaHHoe CBHJeTeIbCTByeT OO yCKOpeHHH Co3peBaHuA BUHOrpaya Nod 
BJIMAHHEM MUKpO3JIeMeHToB. HekopHesoe TMTaHHe pacTBOpaMH, cojlep»KalluMu 
comm Zn?*, Co?* uw Cr3*, B 1956 r. TakxKe 3aMeTHO MTOBBICHIO ypoxKaliHOcTb 
BuHorpana: c 42 u/ra no 66, 72 nu 60 wu/ra coorsercrBeHHo. Buecenue B 
NOUBY MHKpoyoOpenni, coep2xKalux cepHokucsbie comm Zn?*, Co, Ni?* u 
Cr3* (neppoh 0,5 r, Bropoi u TpeTbeli no 0,05 r u nocaeguel 0,005 r comm 
Ha KyCT) B H3BeCTHOH Mepe aHaJIOrHyHO NOBJMAJIO Ha pacCMaTpHBaeMbIe Tpo- 
weccbl B BHHOrpage copta Amurote. MukpoyoOpenna Obl BHeCeHbI Teper 
IBeETCHHEM BHHOrpaya,- MpHYeM Ha KaXKJbIM KYCT pacxofoBanocb 2 1 pac- 
TBOpa, a NO KOHTPOJILHbIeC KYCTbI, KaK 9TO OblIO OMMCaHO HaMM paHee (°), 
BHOCHJIOCb Takoe %Ke KOuHMYeCTBO BOJbI. Tlouwa BHHOrpayHHKOB Mpef[cTaBssAer 
IOKHBIM YepHO3eEM, TIO MeXaHHYeCKOMYy COCTaBY — TAKeJIDIM, MbIIeBaTHIl 
CYIJHHOK CO CulaGolleOUHOH peakuMel cpesbl (pH 7,2—7,3). 

Ta6Omuna 1 


Bausnne MuKpoy JOOpeHHit Ha HeKOTOpbIe MpoOwecchl, NPOHCXOAAUIWe B BUHOrpase 


| KouTpoub | rst | Zio | Ni?+ | Co2+ 
| 
Oxucasemoctb TKaHeli, ma 4/300 Jo 15,5 16,0 16,5 16,0 View 
; EO, ENO, ee | 26.1 | es ae ee noes 
AKTHBH. NomMdeHonoKcnyzasbl B srogax| 9 1,0 1,25 1,295 0 
[mtokoauvfometpuyecknit noKa3aTesb 0,79 0,94 0,94 1,09 1,05 
0,54 0,60 0,60 0,62 0), OY) 


OruHomenve dpykTo3a : rtoKosa 


Kak BHJHO H3 Ta6. 1, B KOTOPOH MpelcTaBeHbl pe3ybTAaTbl HEKOTOPbIX 
aHaJIH30B, MpOH3BeJeHHbIX MpuMepHO 3a 10 AHeH WO COopa BHHOrpaya, OKUC- 
JIACMOCTb TKaHeH (ONpeseseHHad HOAOMeTPHyeCKH H MepMaHraHaTOMeTpuyecKh) 
TO], BJIMAHHEM BCeEX IIPHMeCHeHHbIX MHKPOIICMEHTOB Oblla OoubiueH. AKTHB- 
HOCTbh MOMHPeCHOMOKCHAa3bl, KOTOPaH K ZTOMY MOMEHTY TIpHOsMxKaacb K Hy- 
JO, OblIa BCe %Ke BO BCeX CyYaAX 3a HCKMIOUeHHeM BapHaHta Cc Co** Gouee BbEI- 
coxoH. J[aHHble, NOKa3biBalolle creneHb Co3speBaHHA BUHOTpada,— TOKOauH- 
JOMETPHYeCKHH NOKa3aTeb HW OTHOIIeCHNe KOMMYECTBA (PPYKTOSbI K KOJIMYeCTBY 
TJIIOKO3bI,— TaKXKe CBHJCTEIbCTBYIOT O GOarOMPHATHOM BO3JeHCTBHH BCeXx 
YKa3aHHbIX MUKPO3JICEMeEHTOB. Tak, rullOKOallMOMeTPHYeCKHH MOKasaTeJlb BO3- 
poc c 0,75 yo 0,94 (aaa Cr** uv Zn?*) u no 1,09 u 1,05 (coorBetctBeHHo Aa Ni?* 
vu Co?"). OnpewereHuaA Beca ATO M ypoxKalinocru BUHOrpada Tak?Ke NoKa3aJn 
SdPeKTHBHOCTL HCMOJIb3OBaHHA Pa3JIMYHbIX MHKPOSMeMeHTOB. Tak, Bec 100 
ATOR moX JelicTBuem Co** Bospoc c 129,7 yo 152,7 ruv. t. 

Hao novlaraTb, YTO MAKPO3IEMEHTHI MOFYT NOJOXRKUTeIbHO NOBJIMATb HM Ha 
pyrve mpollecchl, mpoucxoyamMe B PacCTeHHAX, HU MOCJYKUTb BaXKHIM (akTO- 
POM HalpaBJIeHHbIX H3MCHEHHM B pa3BHTHH OpraHH3MOB. 


OjeccKHl cCcebCKOXO3AMCTBEHHBIM Tlocrymuso 
HHCTHTYT Ama eet O5i7 


HWMTHPOBAHHAA JIMTEPATYPA 
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108 1067 


Jloxzagn AKkayemMun Hayk CCCP 
1957. Tom 117, Ne 6 


SH3HOJIOTHA PACTEHHH | 


A. K. EPEMKHH 


K BOMPOCCY O MECTE JIOKAJIM3ALMM TEPMMUECKOFO H 
®OTONEPHOAHYECKOFO BO3SAEMCTBUNM, BbI3bIBAFOLUNX 
LIBETEHHWE PACTEHMU 


(IIpedcmaeaeno axademuxom A. JI. Kypcanoeom 23 VIII 1957) 


VisBectHo, 4TO O3HMbIe OMHOJICTHHKH, a TaK2Ke JByXJIeTHHe pacTeHHA, NpH- f 
CnocoOMBIUMeCA K Ce30HHOM CMeHe TeMMepaTyp HM K JJIMHHOMY J{HIO BbICOKHX 
UIMpOT, MepexOAAT K WBeTCHHIO TOJIbKO Nocse BO3JeEHCTBUA Ha HUX B onpese- 
JICHHbIM MpOMeKYTOK BPe€MeHH MOHH2KeCHHOH TeMMepaTypbl, a 3aTeEM JVWIMHHOTO 
qua. TIpw sos3feticTBuu yka3aHHbIX (aKTOPOB BHYTPH 9STHX pacTeHHh | 
OUeBHHO MpOWCXOAAT KakHe-TO OMOXHMHYeCKHe H3MeCHeEHHA, KOTOPble OOyc- Jf 
JIOBJIMBaIOT MepexO TEPMHHAJIbHOM MepHCTeMbI MOOera OT BereTaTHBHOH K pe- 
IIpOMYKTUBHOH esTembHocTH. K corxkaseHHio, O NpHpoye BHYTPpeHHHX OHOXH- 
MHYeCKHX H3MCHEHHH, MpHBOMAWHX K WBeTeHHIO, MbI NOKa emule NOYTH HuYerO 
He 3Hae€M, XOTA BCe OHOOFM COrsacHbl C TEM, YTO BHELIHHM MopdoJlorHyecKHM 
H3Me€HeEHHSM, T. €. OOPa30BaHHI0 WBeTKOB IpeilecTBy!OT KaKHe-TO OHOXHMH- jf 
yecKHe H OvodusnyeckHe H3MeHeHHA BHYTpH pacteuua. T. J]. JIpicenKo (1°) cuu- 
TaeT, UTO CTAMMMHbIC M3MCHEHHA, T. €. H3MCHEHHA, BbISbIBAeMbIe MOC IOBaTeIbHO 
BO3MeHCTBHEM NOHH2XKCHHOM TeMMepaTypbl H JVIMHHOTO JHA HW NpHBOAAWIMe K 
UBeTeCHHIO PacTeHHH, JIOKaJIM30BaHbl B TePMHHAaJIbHOH MepHcTeMe mo6era; OHH 
MOryT NepelaBaTbcA TOJIbKO uepes WeseHHe KJIe€TOK BHOBb HapacTaloulHM 4ac- 
TAM paCTe€HHA; uepe3 MHTATeIbHbIe BeWleCTBa HJIH KaKHM-JIM6O WHbIM CmOco- 
60M paHee OOpas0BaBIUMMCA UaCTAM pacTeHHA OHH MepeyaBaTbcsH He MOFyT. 
OHakO 3a MOCeqHee BPCMA HAKOMHJIOCb MHOTO (baKTOB, MPOTHBOPeyalHX 3TO- 
My OCHOBHOMY MOJIO%KeHHIO TEOPHH cTaMHHOrTO pa3BHTHA pacTeHul. B yact- 
HOCTH, MHOFOUHCJICHHBIe OMbITHI C IPHBUBKOM pacTeHuli, He NOABepriuHxcsA Tep- 
MHMYeCKOMY HM (OTOMepHOAMYeCKOMY BO3JeHCTBUAM, HEOOXOAMMBIM JIA Mepexo- 
Wa K IWBeTeHHIO, Ha PpaCTeHHA, NOABepriiwecA COOTBETCTBYIOULUM BO3eHCTBH- 
AM, MOKA3bIBalOT, YTO MPHBOH 3allBeTaeT NOX BJIMAHHeEM HOABOA. TouHo Tak | 
*Ke MOWBOH, He NOABepriuuiica HeOOxo,HMOMy TepMHyecKoMy HU coToMepHosu- 
YeCKOMY BO3JICHCTBHAM, 3allBeTaeT MO] BJIMAHHeM MIPpHBOA, NOMyunBIUerO Co- | 
oTBetcTByromujve BosgelictBusa ((1,°,*-*,14,13,14) uw mp.). CneqoBaTebHO, H3MeHe- | 
HMA, BbISbIBAaeMble TePMHYeCKHM H (hOTOMepMORMYeCKHM BOSJeHCTBUAMH, He- | 
OOXOJMMBIe JIA Mepexoa K UBETeCHHIO, CBOOOAHO MepearoTcs yepes NUTATebHEIe | 
COKH OT NOABOA K MpHBOIO H OOpaTHO. 

M. X. Ualitaxan ('*,"°) y6equTenbHO oKa3san, uTo cboTomepHo_uyeckne | 
BOSJeCHCTBUA BOCIPHHUMaIoTCA OpraHOM (OTOCHHTesa — 3e/ICHbIM JIMCTOM H MO- | 
ryT peaIM30BaTbCA B TEPMHHAIbHOL MepucTeme OOOFO MOGera, ec STOT MOGer | 
OyeT NMTAaTbCH 3a CueT JIMCTbEB, MOMBepruMXcA COOTBeTCTBYyIONeMy coTone- | 
pHOAM4eCKOMY BO3,eHcTBHIO. OHO MOXKeT peasH30BaTbcA B MepHcTeMe TepMH- | 
HaJIbHOM MOUKM TlaBHOTO MoOera, eC 3Ta MOUKA COXPpaHAeTCA; OHO MOxXxeET | 
TakiKe Pe€aIM30BaTbCA B MEPHCTeMe TeEpMHHAIbHOH MOUKU 6a3aIbHOTO GOKOBO- 
ro modera, ec yaleHa Bepxylika riaBHoro moOera; HaKOHell, OHO MO2KeT 
peaH30BaTbCA HM B TEPMHHAMbHOM MepwcTeMe MpHBHTOTO MoGera WI B MepH- | 
cTeMe KakOl-JIMOO MOYKM NOLBOA MO BAMAHWeM MIpMBOS. 
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Bompoc 0 Mecte lokaU3alul TaK HaSbIBAeMBIX APOBH3alMOHHBIX TIpoueccos, 
T. €. MPOWeCccOB, BbISbIBACMbIX JeCHCTBHCM MOHM2KeEHHOM TemMepaTypbl u HeoO- 
XOMMMBIX JVI Mepexoa K IBeTCHHIO, Takx%Ke MOMBeprasicA UCCMeOBaHUIO CO 
CTOPOHBI OTCIbHbIX aBTopos ("','*,1>). B HacToaujeli craTbe U302KeHbI PesyuJb- 
TaTbl OMBITOB, NPCANIPHHATHIX HAMM K aIbHeHWeH paspa6oTKe 9TOTO BOMpoca. 
J\1A OMbITOB Oblla B3ATa KOpMOBaa cBeksa. 20 III 60 BbICaxKeHO B BereTa- 
WHOHHbIe cocyAbl 8 KOpHeMOA0B, MepesHMoBaBIUMX B OBOIMeXpaHUmMne. TMoc- 
Jie OOPa3s0BaHHA PO3eTKH JIMCTbeEB HM Ha- 
yaJla pocta wWBeToHOcHorO no6era (9 V) 
BePXYyIUKH KOPHeMJIOOB ObIIM cpesaHbi. 
Tipu sTOM Ha KOpHemoyax ocTaBuJsaocb 
no 3—4 caMbIX KpawHUX JIMcTa poserKAH. 
Ilyrem cucTeMaTHuecKOrO yaJIeHHA NouveK, 
BO3HHKalOlNX MO 60KaM KOpHerloqa u 
B la3yxXaX OCTABJICHHbIX JIMCTbeB, ObIO 
BbI3BaHO OOpa30BaHHe ajIBeHTMBHbIX MOueK 
Ha cpese. Bcero Ha 5 kopHensogqax uz 8 
BOSHHKJIO 18 aqBeHTHBHbIX MOOeroB. Bua- 
yale STH moOerM OOpa3s0BaIN HeGosbuo0e 
yTONMeHHe HanoxoOue KopHensoqa, HO 
BCKOpe Ha HUX BbIPOCIH IWBeTOHOCHBIe 
ere6mu, 4 12 VII onn npueTynuau k UBe- 
TeCHHIO. 

Ha puce. | npexcTaBjeH OHH H3 ONbIT- 
HbIX KOPHeMJIOJOB c 6 OOpas0BaBIUMMUucCA 
Ha HEM aJBeHTHBHBIMH noukaMH. PacteHna 
WO YCTaHOBJICHHA YCTOMYMBOH TenmvioH no- 
rOAbl HaXOJHJIUCb B MOMeULeHHH, a 3aTeM 
ObIIH BbIHeCeHbI Ha MIOMAaTKy. 

Pe3yJIbTaTbI OMbITa MOKA3bIBaIOT, 4TO 
MpOueccbl, BbISbIBAeMbIe JeHCTBHEM NOHH- 
XKEHHOH TeMMepaTypbl H HEOOXOAMMBIe WIA 
mepexoyja K IBeTeHHIO, He JOKaJIM30BaHbI 
B BepXxylleyHOH Touke pocta cTe6A. ITHM 
OKOHYATEJIbHO MOJTBeEpKaeTcA HeOWHO- 
KPaTHO BbICKa3bIBaBlueecd Hamu (* °) no- 
JIOKeHHE O TOM, 4YTO NMepexoy pacTenul 
OT BereTalHH K penpOAyKUMH 3aBHCHT He OT y3KO JIOKa@JIbHbIX H3MeHeHHi 
TEPMHHAJIbHOM MepHCTeMbI NOGera, a OT COCTOAHHA PaCTHTeMbHOTO OpraH3ma 
B wesoM. Mepuctema xe B 3aBHCHMMOCTH OT 9TOFO COCTOAHHA MoxKeT 0Opaso- 
BaTb JIOOOH U3 BO3MOXKHBIX OpraHOB pacTeHHsA. 

B 3aks10ueHve NpHHOWY OuarogapHoctb T. C. baTamtoBow 3a NOMOLIb, OKa- 
3aHHYIO IPH NpoBeseHHu HacTOAWeH padorTH. 


Puce. 4 


UysallickKH CebCKOXO3AHCTBCHHbIM MHCTATYT Tloctynuao 
Ue6okcapbl 20 VIII 1957 
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Jloxxann AkajemMun Hayk CccCcP 
1957. Tom 117, Ne 6 


PH3HONOLUA PACTEHUHIT | 


B. i. MJIEWKOB, W. HBAHKO u I. B. AHTOHOBA 


BJIAAHHE YCJIOBMM MYMTAHHA HA COJEP)KAHHE CBOBOJHbIX { 
AMMHOKHCJIOT B JINCTbAX PACOJIN 


(I1pedcmaenexo axademuxom A. H, Onapuxoim 17 VII 1957) 


YcNOBUA MMHepasbHOrO MHTaHHA, H3MeCHAA MHTCHCHBHOCTb M HalipaBsJeH- 
HOCTb IIpOleccOB OOMeHa BelLeCTB B paCTeHHAX, MOFyT MPHBOAUTb K CYUeCTBeH- 
HbIM H3MCHCHHAM COJep2xKaHHA CBOOOZHbIX AMHHOKHCJIOT B OTACbHbIX OpraHax | 
pacreHHi. 

PayoM OMbITOB MOKa3aHO, YTO HefOCTaTOK OTCIbHbIX BICMeCHTOB NHTaHHa 
BbISbIBAaeT CHH2KCHHe HHTCHCHBHOCTH CHHTe3a OeJIKOB MH MIPHBOAHT K HaKOMVJICHHIO § 
CBOOOMHbIX AMHMHOKHCOT B pacreHuax (1 *). [lopplmenve coqepxkaHua cBOOOL- 
HbIX AMHHOKHCIOT B pacTeHHAX HaOwiOfalocb pM HefocraTOuHOM MMTaHHH | 
pacreHuli cepoit (°), Kambitvem, MarHHem H Oopom (°), KaaHeM (*), WHHKOM, } 
MeJlbIO, MapraHileM H >Kele3om (8, °), pH JIy4IUHX YCIOBHAX a30THOrO MUTaHUA 
(1°) w mpu us6nITKe xmopa (11). HegocrarouHoe nuTaHve pacTeHHi MOJHOeHOM 
BbIZBaIO CHH2KeHHe CONep2xXaHHA CBOOOAHbIX AMHHOKHCJIOT B pacTeHunx (8, °). | 

B Hallux ombirax Oba CelaHa MOMmbITKa MpoclequTb H3MeHeHHe COepxKa- 
HHA CBOOOHbIX AMHHOKUCJIOT B JIMCTbAX (acOJIM MPH BbIPallMBaHHH pacTeHuli 
Ha (boHe pa3JIMUHbIX YPOBHeli MMTaHHA a30TOM, (ociopoM H KasHeM. 

Metoguxk a. Macomb copra TpHyM JIYUIMIbHbIM BbIpallMBaacb B Teye- 
Hue | Mec. B MOuBeHHO-MecyaHbIxX KyAbTypax (300 r crepHH30BaHHOH MOm30- § 
McTOH mMouBbl + 3700 r mecka Ha cocy) Ha H3MeHeHHOH cmecu Tenppurena | 
(BapHaHt NPK) Ha cmecnw 6e3 BHeceHHA (hoctpopa umH Kaua (BapHaHT NK u { 
NP) uau c BHeceHveM 1/,) N (Bapvaut PK). 

Jia avadIM30B HCnOb30BaINCb 3-H, 4-H uM 5-H muCcTbA pacreHul. AMMHOKHC- + 
JOTbI 9KCTParHPpOBaIHCb W3 JIMCTbeB HECKOJIBKHMM TopuHAMH 80% cnupta Jo 
MCYe3HOBeCHHA peak C HHHTHAPHHOM. CiMpToBOH SKCTpakT BbINapHBaJICA Ha» 
BOAAHOM Gane mpu 60°, ocaqoK pacrBopsuica B 80% cnupTe, pacTBop (usbTpo- 
BaJICA, BbIMAaPHBaJICA MOCYXa, H AMHHOKHCJIOTHI paCTBOPAMHCh B | MJ BOABI, NOL- 
KuceHHOK HCl. , 

KosmuecTBeHHoe ompesesieHHe AMHHOKHCIOT MPpOBOAHIOCb MeTOOM XpoMa-— 
Torpatuu Ha OyMare C HCMOMb30BaHHeM PacTBOpHTeIA H-GyTaHoOJ| — yKcycHaa | 
KucoTa — Boga (4: 1: 1). Bymara .\e 2 JlennurpagcKot tba6puxu. Ha 6ymary 
HaHocusocb mo 0,0086 —0,0258 ma pacrBopa aMHHOKHCMOT, 4TO COOTBeTCTBO- 
Bao 60,2 — 180,6 mr cbiporo Beca aucTbeB. J]1a y4lwero pasqeneHua aMHHo- 
KHCJIOT PacTBOPHTeb MponycKascA 4—5 pa3; Mp onpedeneHuax aslanuua, | 
THpO3HHa M TpHMTotaHa KpOMe MHOrOKpaTHOrO MponycKaHuA pacrBoputena | 
XPOMaTOrpaMMbl CTaBMJIMCb Ha BbITeKaHHe Ha 24 yaca, a MpH onpememtenuax | 
WMCTHHA, JIMSHHa, PHCTHAMHA, acaparHna, aprMHuHa, riOTaMHHa, acnaparHHo- 
BOW KUCJOTHI, CepHHa, TIMUMHA, PIIOTaMHHOBOM KUCOTHI HM TPeOHMHa pacTBopu- 
TeIb MpolmyckaJica Yepes Oymary B TeyeHHe 3 cyToK. Ugentupukawua amuHo- 
KHCOT MpOBOAMMach pH MomMoulM MeruuKoB. Tlocie nposBeHuA XpoMaTorpaM- 
MbI OOpaOarbiBamncb 0,5% PacTBOPpOM HHHIMApHHa B alleroue, a uepes 24 uaca — 
PpacTBOPOM a30THOKHCJIOM Me B alleTouHe. 

OxkpallieHHble MiTHa AMMHOKHCJOT BbIPe3aIHCb, M@IKO HapesaJIMCb HOXKHU- 
MaMH, H KpaCHTelb SKCTParMpoBasica 7 MJI MeETHJIOBOTO CHUpTa B TeyeHHe He- 
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CKOJIbBKUX YacoB. ONTHYecKasd MWIOTHOCTb paCTBOPOB U3MepsAaCb MPOTHB KOHTPO- 
A Ha POTOSIeKTPOKOJOPHMeTpe C CHHHM CBeTO*HMJIbTpOM. 

Cojlep?kaHWe AMMHOKUCIOT B NpoGaxX BbIUMCIAIM MO COOTBETCTBYIOULHM Ka- 
(UIMOPOBOUHbIM Tpadukam. 
||  IIpu mocrpoeHuH KasIMOpOBOUHEIX rpa*HKOB CTaHapTHble pacTBOpbl Kax- 
JOH AMMHOKHCJIOTLI XpoMaTOrpadupoBaJcb B TeX %Ke YCIOBMAX, YTO M UCIIbI- 
RTYeMbIe PaCTBOPbI H TOUHO Tak %Ke MOATOTaBIUBaIHcb K CPOTOMeTPHPOBaHHtO. 
[[peqcraBJleHHble JaHHble ABJIAIOTCA CPeMHHMH U3 8 NapaJJIeIbHbIX ONpeleeHuh. 

B cBA3H C MWIOXHM pa3yeleHHeM acnaparMHoBolt 
IKMCJIOTHI, CepHHa HM TIWIMHa, a TaK2%Ke MCTHOHHHA 
‘W Bava, JIeHWMHa HM H30/eHWHHAa, KaNHOPpOBOUHBIe 
‘TpapukH MW pacueTbl MepBbIX TPpeX AMMHOKUCJIOT 
CTPOHJINCb Ha JONYIeHHU, 4YTO BCE TPH AaMHHOKUC- 
| NOTbI IIPHCYTCTBYIOT B SKCTPakTaX B PaBHbIX KOJIN- 
|YeCTBaxX; MeTHOHHH -++ BaJIMH paCCUHTbIBaIMCb M0 
‘BalMHy, JeiiwMH + vs0NeHWMH — No JIeHWMHy. 

_ O€Oumtee cofep*anue «-aMHHoa3z0Ta Olpejle AOC 
no Bay-Cialiky. 

Pe3yabTtatTw. Jlannpe onpeyenenui 
| coylepsKaHHA AMHMHHOTO a3g0Ta B JIMCTbAX (bacon 
-BC€X BapHaHTOB OMbITa OKasaJIMCb cJeqyIOWMMU 
B MHJIurpaMMax a30Ta Ha | r cbiporo Beca): 


B apuaut N, mr 

NPK 0,586 

PK 0,353 

NK 0,622 
NP 0,839 


| V3 2THX WaHHBIX culelyeT, YTO MpH HeocTaTKe 
-a30Ta (BapHaHt PK) o6ulee cowepxaHve aMHHHOrO 
N B wtucTbaAX NOUTH B 1,5 pasa HW2Ke MO CpaBHeHHIO 
c pacreHusamu BapnaHta NPK, a mpu HesocrarKe 
dbochopa u Kamua(BapnanThl NK nu NP)—Ooutee nan 
MeHee pe3kO MopplileHo. HesHaunTesbHOe MOBbIILe- 


Puce. 1. / — wuctuu, 2—1M3uH, 3 — ructuqun, 4—acnaparun, 
5 —apruuuy, 6 — rmotamun, 7—9 — acnaparuvosaad Kucwo- 
ta + cepun -+ ranunu, 10 — amuHokucnota X, 11 — rmota- 
MHHOBad KucnoTa, 12 — TpeoHHH, 13 — a-ananuH, 14—1/5— 
B-ananun + npomun, 16 — Tuposun, 17 — Tpuntopan, /8— 
aMuHoKucnota X, 19—20 — metuoHuH + BanHH, 21 — ce- 
HuJlanaHuH, 22—23 — meiiluMH + u30mellMH 


HHe COflep*kaHHA aMHHHOTO a30Ta MIpH HeoctratKe cocdopa ciekyer oObsc- 
HUTb claOol cremeHbio (poctpopHoro romoqaHuA pacrennit. 

IIpu xpomatorpaduyeckux onpeseseHuAX B AMCTbAX (Paco Obl OOHapy- 
2KeHbI WHCTHH, JIM3HH, FHCTHMH, aclaparuH, aprMHuu, TiKOTaMHH, acnaparuHo- 
Baw KUCMOTa, CepHH, MIMUMH, PilOTaMHHOBad KUCOTa, TPeCOHHH, &-aslaHHH, 
B-aJlaHHH, MpOJIMH, THPO3HH, TpHNTO@aH, BaJIMH, Me€THOHHH, (peHuJlasaHHH, 
JICMUMH, H30JIeHUHH UM Be HeHeHTuuMpOBaHHbIXx aMHHOKUCIOTHI(R;~0,3 u 
~0,6). 

Ha puc. | npegzctapiena dotorpadua xpoMaTorpaMM 9KCTPaKTOB JIMCTbeB 
UByX HavOoulee pe8KO pasJIMYAaIOULAXCA NO COJepxXaHniO AMHHOKUCOT BapHaHTOB 
onbita — NP un PK —c HauHeceHnem no 0,0129 ma pactBopa, 4uTO COOTBeTCTBYeT 
90,3 mr cbIporo Beca JIHCTbeB. XPOMAaTOrpaMMbI MIPOABJIAHCb MyTeM YeTbIpex- 
KpaTHOro MpollycKaHHA PacTBOpHTeIA, HO O€3 BbITeKaHHA, B CBA3H C 4eM Pa3je- 
JICHHe AMHHOKHCOT C HU3KHM FR; OblIO HEAOCTATOUHO yAOBJeTBOPHTEJIbHbIM. 

Pe3yJIbTaTb! ONPeeIEHHH KOJIMUeCTBEHHOrO COfep2KaHHA ITHX AMMHOKUCJIOT 
mpescTaBleHbt B Ta6. 1. IpH HopMabHBIX yYCIOBHAX NuTaHUA (BapnaHT NPK) 
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B HaHOoJIbILeM KomMUeCTBe B JIMCTbAX pacTeHH HalfleHbl aprMHHH, aciaparu- 
HOBad KUCOTa, CePpHH, TIMILMH, POTaMMHOBaA KUCIOTA, %-alaHHH, TpuntrodaH, 
MW BalMH. Coflep2KaHve B pacTeHHAX WHCTHHA, IM3HHAa, acnaparHka, MuoTaMuHa, 
mpowHHa, $-alaHWHa, MeTHOHMHa uM SeHuJaaHHna 6bIO OY€Hb HUSKUM. 3 


IIpu HegocrarKke coctbopa HM, OcoOeHHO, KaIHA, Korza B JIMCTbAX PacTeHHH 


YMe@JIO MECTO TOPMOXKeHHe CHHTE3Aa OeIKOB, COAep2KaHHe CBOOOJHBIX AMMHOKHCJOT| 
3aMeTHO BO3pacTasO. OcobeHHO} 


TWwalOuiMeliea 


CojlepkaHue CBOOOJHBIX AMHHOKHCJIOT B JIHCTBAX - *KaHWe aprHHHHa, aciMaparnHo-! 
(pacomm (vy Ha 1 r cbiIporo Beca) Boll KUCJOTbI, CepHHa H TuIMIKM-|) 
Ha. BepoxTHO, 4TO a30T, MOC-\i) 
Bapuaut TYMalOULH B PacTeHUA H He UC-G 
AMUHOKHCIOTAa NOJIb3 YeMbIA JIA CHHTe38a Oewt-! : 
NPK PR me he KOB, CBA3bIBaeTCAH B OCHOBHOM)) 
3a cueT CHHTe3a STHX AMHHO- ji, 
; ro YBeJIHYeHHA tl 
LlncTHH CJ TL bI cule Jbl CyIe bl | CJIE 7 bI KHCJIOT SameTHo OG ¥ 1 
Jln3vH caenbt| cnenpt} cenb| cnenpr COMepKaHHA AMMJOB — aCilapa-} 
Tuctu qui 67.5) 71,4) (66,4 77,5  YHHa HW PaOTaMHHa, pH OOULeM } 
AcnaparHu ce Jbl cue Jbl Cle bl | Ce bil yBeJIH4eHHH cojlep2*kaHHia aMH- | 
ApruHiu 297,9 50,9|| 294,6) 764.4 
HOKHCJIOT B JIMCTbAX, B HallleM 
I mroTamuu culebl | CeAbIl | CJIeAbI | CJIebI 
AcnaparnHopas KH- ombite He HaOwl0Jasiocb. 
coTa + cepHH -++ IIpu HegoctaTKe a30Ta (Ba-| 
AMHHOKHCNOTA Xx cJIE A bI r cJieAbI | CJIe bl HCMOJIb3YIOTCA Ece pesepBbl a30- | 
Tmro0TaMHHoBascl f 
KUcuIoTa 438,5| 256,8| 441,0| 303,6 Ta MIA CHHTesa OeKOB, cozep-| 
TpeounH Hori. Sia Roo,0 57,3 %KaHHe CBOOOAHbIX AMHHOKHCAJOT | 
eee ses a dante sts B JIMCTbAX CHM2KaJIOCb MOUTH B |} 
p?-AJIaHHH ’ ) yt ’ ik \ 
pe i pens > sical tenons l1/, pasa. Han6onee pe3Ko 3 
Tuposna 88,6] 365,4] 99,7| 121,8 NOHMKamOch cofepKaHne aprHag 
Tpuntrodax 739,8| 502,2| 918,0} 793,5 HHHa, aclaparHHOBOH KHCJIOTHI, | 
Amunokuncsota X cue bl 0,0} cnenb | cnennI cepHHa, IMUMHa., riroTaMHHo- | 
Bamun + metnonmn | 254,4| 135,4| 393,9| 328.4 Bye ee cattee ye ee 
@MennsalaHuH 46,4 Teta adres: 46,4 ; >| 
Jleiuuy + nsoveH- BaJlHHa WH PeHHJIamaHuHa. Oue- | 
IH 105,8| 57,6] 67,6] 108,3  BuyHO, uTO Mpu HegoctaTKe N | 
Cymma aMUHHOKHCJIOT 3028 ,8 2273.0 3760, 2 4233 ,9 3TH AMHHOKHCAOTHI IyTeM peak- ! 


* 3uHaK ? o3HauaeT NOJIHOe, BOSMO2KHO, OTCYTCTBHE WMH A€s3aMHHh pOBaHHid H Wepea= 
AMHHOKHCAIOTHI. MHHHPOBaHHA B TMepBytO OYe- | 


pelb MOryT NepelaBaTb CBOH | 

a30T [WIA CHHT€3a [PyrHX AMMHOKHCIOT, HEOOXOAHMBIX JIA HOBOOOpas0BaHHA |} 
OeIKOBLIX MoJeKyJI. Hapagy co cHMKeHHeM coJepxKaHHA pala aMMHOKHCIOT 
pH HefocTaTKe a30Ta HMeeT MeCTO 3aMeTHOe MOBbILWeHHe Cosep2kaHHA THPO- 
3HHa M TpeOHHHA, OJHaKO MpPHUHHbI STOO HaM He ACHBI. 
IIpu u3MeHeHMH yCNOBH MMTAHHA HawOouee pesKO MeHsAeTCHA cojep2kaHue 

B JHCTbAX apruunua. IIpuHegocrarke as0Ta cofepxanue ero cHWKaeTCA B 6 pas, | 
a TIpH HeWocTaTKe KaJIMA, KOPla HMCe€T MECTO CHH2KCHHE HHTCHCHBHOCTH CHHTe3a | 


OeKOB,— NoBbiilaeTcaA Oouee vem B 2,5 pasa. CnekyeT mpeqtionoxUTb, YTO ap- | 
NH NH 
\! | 

THHHH H,N — C — NH — (CHe)s—CH — COOH, koToppii cogzepxuTr 32,2% N, | 


T. €. 3HAYHTENbHO OoNbIe OOOH Apyroit aMMHOKUCIOTH, MOXxeT, HapsAyy | 
€ aMHZaMM — aclidparHHOM HM [VIIOTaMHHOM, C/LyXUTb COeqMHeHHeM, B BULe | 
KOTOPOPO CBASbIBACTCA H3ObITOK a30TA, MOCTYMalollero B pacTeHHA HM He ucHoNb- | 
3yeMoro JWIa CHHTe3a OemkoB. IIpu a3s0THOM rosoaHuu 6ObUAA UacTb apru- | 
HMHa B pacTeHHM paciawaercd, WM eFO a30T CYKUT WIA MocTpoenus pyrux | 
aMMHOKHCIOT, a 3aTeM H OekoB. Pactiay apruHuHa B pacreHuaXx MOXET MpOUcxo- | 
AMTb Yepe3 OPHHTHHOBbIi IWMKJ C OOpasoBaHueM MoueBHHEI (22); a nocneqHAA 
NO AeHCTBHeM ypeasbl aeT AMMUAaK, KOTOPbIt MCMOb3yeTCA WIA CHHTe3a HO- 
BbIX AMHHOKHCJOT. 

Bpipaxkaem OnarofapHocts IT. B. Kyrenesy u M. H. Megpenesoi 3a weH- | 
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| Hble COBeTbI, KOTOPbIe Obl Hamu YUTeCHbI MPH KOJIMYECTBEHHOM OlIpesleJIeHHH 
aMMHOKUCJOT. 


MockospcKkacA CeIbCKOXO3ANCTBEHHaAA aKajemMus Tlocrynusio 
um. K. A. Tumupssesa 15 VII 1957 


HWUTHPOBAHHAA JIMTEPATYPA 


ty. A. Ca6muuuu, Pu3nomornueckue OCHOBbI NUTAHUA pactenutt, M3q. AH CCCP, 
}1955. 2 A. TY. Wbectaxos, B. TI. aemxos, JAH, 98, Ne 1 (1954), 3 A.V. Wlec- 
yTakos, Bb. Il. Waemxos, Mas. TCXA, Ne3 (1955).4 K. A. Menpenzes, Coopu. IIu- 
| TaHve pacTeHui u ymoOpenne, M., 1954, crp. 42. ° S. A. Eaton, Plant Physiol., 27, Ne 4, 
fipigo2).° R.A. Steinberg, J.D.Bowling, J. E.MeMurtrey. Plant Physiol., 
| 25, Ne 2 (1950).?7 F J.Richards,R.G.Coleman, Nature, 170, Ne 4324 (1952); Ann. 
| Bot. (N..S.), 17, Ne 1 (1954). SE. J. Hewitt, E. W. Fones, A.H. Williams, Na- 
‘ture, 163, No 4148 (1949). ®° J. W.Possingham, Austral. J. Biol. Sci., 9, Ne 4 (1956). 
jee I. Lagukuu, I. C. Arymuosa, Ousuon. pact. 3;s. 5 (1956). ™ S, 
Noboru, M. Akira, J. Sci. Soil. and Manure, Japan, 27, Ne 6 (1956). % B. JI. 
Kpetos4uH 4, Ocnopp 6uoxumun pactenuit, 1956. 
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Jloxnagn Akayemuu Hayk cccP 
4957. Tom 117, Ne 6 


M. H. TAJIMEBA u JI. H. AH]PEEB 


O JIEHCTBUM ®AKTOPOB POCTA (BAKTEPHAJIbHbIX BHTAMMHOB)| 
HA TIPOPACTAHHE COP BYPOM HU DKEJITON PXKABUMHDI 
NWEHUIbI 


(ITpedcmaeaeno axademuxom H. B. Luyunoim 13 VIII 1957) 


[lorpe6HocTb cnop duToMaTOreHHbIX TpHOOB pH MpopacTaHu B BUTaMHHax 
ee Malo u3yueHa. Pa6oTamM Weloro pada apropos (* °) ycraHOBJeHa 3aBi} 
CHMOCTb M@xKy COJep2KaHHeM B paCcTeHHH BellecTB rpynlbl OHOC HW ero NOpakayt 
e€MOCTbIO (pHTOMAaTOreHHbIMH OpraHW3MaMH. CuuTaeTcA Take yCTaHOBJICHHbIN 
NOOXKUTeIbHOe JeHCTBHe BeuleCTB TpyMlbl OMOc Ha BereTaTHBHbIM pocT We- 
JOrO pada UTOMAaTOreHHbIX OPraHH3MOB, B TOM 4HcIe H rpHOoB. OfHako oT: 
YeTJIHMBbIe JaHHble O TOM, YTO CNOpbl PTpHOOB pH MpopacTaHHu HyKWalwTca ER 
HCTOUHHKaX BUTAMHHOB B HaCTOAULee BPCMA OTCYTCTBYWT. 

CuntaioT, 4TO MpopacTaHHe OOJIbINMHCTBa CNop rpHooB cTuMyJMpyerca pa. 
JOM MIMTATeJIbHbIX BENIeECTB, B TOM UHCIe HM BelleCTB TKaHeH PacCTeHHH-XO3AeEF 
(°,”), HO MpopactaHve cnop OOMMTaTHbIX NapasHTOB MpOHCXOAWT He3saBHCHMC 
or Hux (° 1°), B To »Xe BpeMA HekoTopble aBropphi (1!,!°) Hallem0 OTpHaloT Ka‘l 
KO€-JIHOO MOJIOXKUTeMbHOe TeEHCTBHE BUTAMHHOB (H3 YHCJla H3BeCTHbIX) Ha Mpo- 
pacTaHHve cnop rpHoos. 

Oguako, NOCKObKY MpopactaHHe cnop aABAAeTCH, MO cymjecTBy, nmepBor 
cTaqweH pocra rpvOa, TO MOXKHO OXHMaTb, 4TO GakTOPbl, BMHAOUIMe Ha 
BereTaTHBHbIM POCT rpHOa, MOryT OKa3aTb elicTBHe HM Ha MpopacTanue cnop. 
Tak, HalpumMep, Puan (*%) nokasgas, YTO pa AMMHOKHCAOT, HeOOXOAMMBIX 
JIA HOpMaJIbHOrO pasBurua Neurospora, OarompHATHO CKasbIBaloTCA Ha po-t 
pacTaHuu cnop sToro rpHéa. . 

B HacTrosmeH paOoTe MbI MbITaJIHCb BbIACHHTb 3HaveHHe OakTepHaJbHbIXx! 
BUTaMHHOB B Mpolecce MpopacraHuA ypexocnop xeToH (Puccinia glumarum 
(Schm.) Erikss. and Henn) u 6ypoi (Puccinia triticina Erikss.) pxaBunnpi 
MMWeCHHIbl — B CBA3H C TEM, YTO OblIa yYCTAHOBJIeHa 3aBHCHMOCTb MexKIy mopa:| 
2Ka€MOCTbIO MIMeCHHUbI STHMU BULAMM p>KaBUHHbI HM COJepxXaHveM B Heli OMOTHHA) 
THaMHHa MW WaHTOTeHOBOH KUcsOTHI (14). 4 

YpeOcnopbl pXaBUMHbI MpoOpal[MBaIHCb MeTOJOM OTKPHITbIX Kaleb He) 
MpeAMeTHBIX CTeKaX, MOMeMaBLUIMXcH B yalKku TlerpH Ha yBJaxHeHHyIC 
(PHJIbTPOBaJIbHY!O 6ymary. MHTeHCHBHOCTb popacTaHuA cop BbIpaxkamlacb Ff 
NpoweHTax WM YCTaHaBJIMBalaCb MyTeM Mocyera mpopocwiMx HM HenpopocumMx| 
ypexocnop. Pe3ybTaTbl OMbITOB YUUTHIBAINCh Yepes pasMUHbIe MpOM@XYyTKH| 
Bpemenu. B ombirax usy4alocb JelicTBHe BUTaMMHOB B,, Bz, C, 6uoTuna, Pomu-} 
eBOH, HUKOTHHOBOM HM NapaaMMHOOeH3OHHOM KHCIOT B Pas/IMUHbIX KOHUeHTpa-y 
IlMAX. 

\ Cnopbi *eJITOH p2kaBUMHbI BO BCX ONbITAX HOKasaM OUCHb HU3KYIO MHTeH-} 
CHBHOCTb popacTaHWA B KOHTpoJe (mopayka 10—20%). Ornecru 3To 3a cueT 
HeOlarompHATHOFO AeHcTBHA TeMMepatypbl, NOcKOMbKY cnoppH Puccinia glu: 
marum OYeHb JIaOWJIbHbI OTHOCHTeEMbHO 9TOTO dbakTOpa, He npencraBs sv1OCEt 
BO3MO2XKHBIM,— MIpOpallMBaHwe BeslOcb MpH Temmepatype 18—19°. [lbirasace 
HaHTH OObACHeHHe 3TOMY (paKTY, MbI HCIIbITaIM BAMAHWe TrycTOTHI CnOpoBoH 
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yclleH3HH Ha WHTeHCMBHOCTh Mpopacranusa cnop rpu6a. Oxasanocb, uT0 B3a- 
ad HaMH CyCNeH3HA Oblla ONTHMAIbHOM; B CYCHeH3HM C GOMbIIMM KOJIMYeCTBOM 
Op NpOpacTaHve COBCeM OTCYTCTBOBAaJIO, a MeHee rycTad cycMeH3sHA mpescraB- 
(AJla HeKOTOpble HeyfoOcTBa Mp nokcuere mpoleHta npopacranus. 

OrcyTcTBHe MpopacTaHHaA MpH OOMNMM ypegocnop B Kame HaGutOJaocb 
{aM Tak>Ke H y Oypol pxKaBUMH! MWeHHUbI — skoNOrMyuecKH ropa3o Gosee 
MacTHyHOrO BHa. To xe camoe oTMeya Hu Appyg (1°) gua cnop Uromyces 
jabae. IIpuuuua 9Toro, KaK HaM KaxKeTCA, 3aKIOUAeTCA B TOM, UTO Cnopbl mpu 
aOyxXaHHH BbIJeAIOT MPOMYKTbI X%XMSHEEATEMbHOCTH, KOTOPbIe TOPMO3AT UX 
#<€ TIpopactanuHe. B 9TO xe OOCTOATELCTBO, OYEBUAHO, YUMpPaloTCA BCe NOMBITKH 
WCYUCCTBHTb HCKYCCTBEHHY!0 KYJIbTYpy STHX TrpH6oB. Kpome toro, moxet 
JiMCTb Me€CTO Tak?Ke H KOHKYPeHUMA 3a OrpaHHyYeHHOe KONMYeCTBO KHCOpona. 
IlpopeyeHHble HaMH ONbITH NOKa3saiH CTHMyJIMpyrousee JelicrBHe Ha mpopa- 
TaHHe ypeocnop XeITOu pxXaBYMHbI pacTBOPOB OMOTHHA B KOHIeHTpaluH 
,o y/Mi, THamMuHa 0,1 +/Ma uM cbomMeBo KucmOTHI B KOHUeHTpawun 0,01 y/ma. 
HTCHCHBHOCTb NpoOpacTaHHA CNOp B pacTBOpe OHOTHHA YKa3aHHOli KOHIeHT- 
all NMoBbicHsacb 20 81%, B THamMuHe — Jo 67% u B chomMeBOH KUCAOTe — 
0 80%. 

MHTeHCHBHOCTb NpopacTaHuA chop Oypol pxXaBuMHbI B KOHTPOJe Obila BbI- 
e, ueM Y *KevITOH pxKaBuMH! (45—50%). [lo orHomenuio K cnopaM 9TOrO Ba 
OKABYMHbI CTHMYJIMPYIOWUM MeHCTBHEM ONATb-TaKH OOJalaeT OHOTHH B KOH- 
JeHTpaun 0,5 7 /Ma (HHTeHCHBHOCTb MpopactaHua cnop 95%), THamuH 0,5 +/Ma 
‘MHTCHCHBHOCTb MpopacraHua cnop 77%) u dbomueBax KucaoTa 0,1 ¥/mMa (HHTeH- 
SMBHOCTb TpopactaHHa cnop 78%). 

Bee octTaJibHble BUTaMHHbI B MCMbITAHHBIX HaMM KOHWeHTpanuAax (By u C 
3 KOHWeHTpann 0,5; 5 u 50 y/Ma1; HAKOTHHOBaA KHCMOTA B KOHIeHTpanun 0,0005; 
J,001, 0,005; 0,01; 0,05 u 0,1 7/Ma; napaamuHoGeH30HHad KUCIOTAa B KOHWeHTpa- 
uuu 0,00001; 0,0001 u 0,001 y/ma1) He oka3asIM BAIMAHHA Ha Mpopactanue cnop 
HH 2KeITOH, HH Oypol p2xaBuMHbl. 
| KouueHTpaluH pacTBOpoB OMOTHHAa, THAaMMHa HU (hOMMeBOH KUCJIOTHI BHIILEe 
ONTHMAJIbHbIX BbI3bIBAJIM Y OOOHX BHAOB p2XaBYHHbI XapakTepHble H3MeHeHHA 
POCTKOBDIX Tpy6ok. IlocmeqHue ObIIH YeTKOBHAHO YTOJINIeHbl HW OOpa3s0BaJIN 
MHOTOUHMCJICEHHbI€ AHACTOMO3bI MeXKAY coOoH, uTo, cormacHo Bosepu u [usuep- 
MoH (1°), culelyeT paccCMaTPpHBaTb KaK PeaKIUHIO Ha HeO/AarOmpHATHbIe YCJIOBUA 
cpembl. ONTHMaJIbHbIe KOHILCHTPallMH BHTaMHHOB YBeJIMYHMBaIH MHTCHCHBHOCTb 
mpopacTaHHA CHOp pxXaBYHHbl, cOJevcTBOBaJIH Oovlee ObicTpomMy pocry pocr- 
KOBbIX TPYOOK, HO He OKa3bIiBasIH HHKaKOFO BJIMAHHA Ha BpeMA MpopacTaHHaA. 
Kak MOKa3aJIM OMbITbI, CNOPbl KeNTOH p2XaBuHHbl HayMHAaIOT MpopactaTb B 
KOHTpOJle H B pacTBOpax BHTAMHHOB yepe3 40—55 MHH., CHOpbl OypoH pKaBuu- 
HbI — yepe3 25—30 MUHH. 

Creyer OTMeTHTb, UTO MO], BIMAHHEM (aKTOPOB pocTa PpOcTKOBbIe TpyOKU 
cop OOOHX BHOB pXKaBYHHbI NpHoOOpetasH ropaso Oosmee MOWHOe pasBuTHe, 
JEM B KOHTpoOsle, OTM4aAACb OOHJIDHBIM BETBJICEHHEM HM OO/IbIueH AIMHOK. Bos- 
MOXKHO, 4YTO 39TO MOXKeT HMeTb 3HaveHHe MPH MpPOHHKHOBeHHUM rpHOa BHYTPb 
DACTCHHA-XO3AMHA, OCYLIECTBAAeMOrO Yepes YCTbHYHbIe OTBEPCTHA, MOCKOVJIb- 
KY YBCIMYMBAeTCA MOBEPXHOCTb COMPHKOCHOBeHHA pHa C_pacTeHveM. 

TloyBosa UTOr BCeMY BbILIeH3IO%KeHHOMY, CJIeLyeT OTMeETHTb, YTO OakTepH- 
WIbHbIe BATAMHHbI BbISbIBAIOT MACCOBOe IIpopacTaHHe CNOP pKaBUHHb!, KOTOPHIe, 
YeBHHO, OG6/lalaioT pa3svIMYHOli 2%xM3HeCTIOCOOHOCTbIO. B KOHTpoue, Hao- 
SOPOT, MO-BHAMMOMY, MpOHcxOAMT mpopacranue HavOoslee aKTHBHbIX, 2M3HE- 
MOCOOHBIX CHOP, MaKCHMaJIbHO UCHOIb3yIOUMX Bce pecypcb! cpemb. Tox Bau- 
IHHeCM BbIJeAeCMbIX HMM MPOAyKTOB %KH3HEeCATeIbHOCTH OCTAaJIbHbIe CMOPbl 
HOHYT, He MMe BO3MOXKHOCTH MpopacTH. O6 3TOM TOBOPHT TO OOCTOATEbCTBO, 
TO HPOWeHT MpOpocuMX COP B KOHTPOwe OcTaeTCA Oe3 H3MCHEHHA B TeueHHe 
cero BPCMCHH, H3MeHAECTCA JIMWIb NO M3BeCTHOTO IIpefsela MIMHa POCTKOBbIX 
py6ok cnop. 

Takum o6pa30M, Ha MIpHMepe KOHTPOJIA MOMKHO MpeAcTaBHTb B3aHMOOTHO- 
HeHUA TapasHTa M yCTOMYMBOTO pacTeHHA, B Cyuae JeHCTBUA BHTaMHHOB — 
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CXeMY B3aHMOOTHOLUCHHH Mapa3sHTa M BOCIIpHuMYMBOTO pacTeHua. Hannum) 


TaKOFO pOJla BeLICCTB JOMOJHUTeIbHOrTO MMTaHHA, Kak OakTepHaJbHble BTA} 
MHHbI, KOCBCHHO CO3aI0T BO3MOXKHOCTh OHMOMOrMYeCKOH KOHKYPeHUHH MHK/; 
poOpraHH3MoB. | 


TnaBpubit OoTaHHyecKHH cay Ilocrynuso 
Axanemun Hayk CCCP 10 VIII 1957 
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7 W. Brown, Ann. Bot., 36, Ne 41 (1922). ®§ B.M. Duggar, Bot. Gaz., 31, 38 (1901) 
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Aoknagn Arkayemunu nayx CCCP 
1957. Tom 117, Ne 6 


PH3HOJIOTH A PACTEHHU 


M. X. YAMJIAXAH 


| BJUIMSHUE PMBBEPEJIJIMHOB HA POCT H WBETEHWME PACTEHHMH 
(ITpedcmaeaexo_axademuxom A. JI. Kypcanosem 6 1X 1957) 


VUccneqopanusa Bbienenuf rpu6xa Gibberella fuicuroi, scrpeyaroujeroca 
a pacTeHHAX PCa H BbIsbIBaIOUero OoNe3Hb «LYPHbIX NMOOeroB», WIM «O6aKa- 
ae>, IIpHBeH K yCTAaHOBJICHHIO HOBO Ppynnbl BelleCTB, OOaaloulHx BbICOKOM 
DU3MOJIOPMYeCKOH aAKTHBHOCTbIO — rnO6epenmuHos (!”). B HacTosilee Bpema 
3BeCTHbI TpH rHOOepenHHa: Ay—C,,.H,,O,, Az —Cy9H2,0, 4 As, uu ru66epen- 
oBad KMCIOTa, —C,,H,,0;. Bce onu npesctaB air Co6ol opraHHueck He KHCJIOTH, 
OpOlUO pacTBOpHMble B BOJe, HM NOMyyalOTCA B YMCTOM Bue NYTeM KYJIbTHBH- 
)OBAHHA TpHOKa Ha MMTATebHO CMeCH M MoCHeLyroulero oTeleHHA ru6Ge- 
DEJIMHOB Ha XpoOMaTorpaduyeckoH KoOHKe. 

Tu66epeiHHbI CHJIbHO BJIMAIOT Ha Mpottec- 
“bl pocta HW (bopMooOpa3s0BaHHA pacTeHH, u 00 
“BOCEMY J\CHCTBHIO OTMHYAaIOTCA OT AaYKCHHOB U 
JIM3KHX K HMM CHHTeTHYeCKHX COeCAMHeHHH. 

Cnenupuyecko OCOG6eHHOCTHIO B (PH3HOJIOrH- 
1€CKOM JleHCTBHH TrHuO6epeMMHOB ABJIACTCA UX 
BIMAHHe Ha WBeTeHve pacTrenuu. Bnepspre Jlanr 
°°) o6HapyKH, UTO CeAHUbI MepBOro rosa *KU3- 
iM J[ByXJeTHHKa — G6eseHb! (Hyoscyamus_ ni- 
Ser) — mpHoOpa6oTKe ux cMecbIO rHud6epenn- 
ta A, H ru66epeOBOH KMCJOTHI B TeMIOH OpaH- 
Kepee B YCJIOBHAX JJIMHHOTO JHA He TOJIbKO 
Opas0BaJIM CTPeJIKU, HO UBeIH HW MWIOMOHOCHIN. 
PaBHbIM O6pa30M MO BJIHAHHeM ruO6epevin- 
10B IBeJIM Ce€AHIbI MOPKOBH, TOra Kak CeAHILBI 


Puc. 1. Bauanue ru66epenmuHa Ha op- 


€IIbI, METPYIUKH, CBEKJIbI H KallyCcTbl O6pa3so0Basu 
. 23: 2747 8 it 
TpekH (*,°). Bombirax psga apropos (* +, %, 8,14) 
bINIO MOKA3aHO, YTO paCTeHHA JJIMHHOJHeEBHBIX 
3H JOB —OpHopunnyma (Bryophyllumcrenatum), 
jopofaBHuka (Lapsana communis), Samolus 
yarviflorus, Crepis tectorum ucasata (Lactuca 


MHpoBaHve H pocT cTeé6maA y TaOaKa 
CHJIbBeCTpHc B yCMOBHAX KOPOTKOFO 
qua. Cmepa pacTeHHe B TeyeHHe 2 MECC. 
e@KeTHEBHO NOsyuano NO OAHOH Karnse 
pacTBopa ru66epe..1HHa,—scero 600pr; 
o6pasoBavicA KpyNHbili cTeOeJIb, Ha KO- 


Topom 24 VIII noaBuiHcb OyTOHDI, 
BHOCNeACTBHU PacNyCTHBUIHeCA B WBe- 
Tbl, CipaBa — KOHTPOJIbHOe pacTeHHe 


ativa) — 3allBeTaloT B YCOBHAX KOPOTKOTO  ® ase poserKu. Poro 13 VIII 1957 r. 


(HA, KOIla KOHTPOJIbHbIe pacTeHuA OcTaIOTCA 

} BereTaTHBHOM COCTOAHHHM. PacTeHHA Ke KOpOTKOAHeBHBIX BUJOB,— AypHu- 
uHuKa (Xanthium pennsylvanicum), con Bunoxcu (Soja hispida) u KamaHxoe 
<alanchoe blossfeldiana) —B ycnoBuax HHHOTO JHA NOX BIMAHMeM rud6e- 
JeJIJIMHOB K IBeTeHHI0 He MepexosAr. 

B TeyeHve BererauMOHHOro ce3oHa 1957 r. Hamu mpu yyactun JI. II. Xao- 
leHKOBOH WH T. H. KoncTtaHTHHOoBOH MpoBOouAMCcb OMbITHI 10 BAMAHUIO THO6e- 
enHHa As, WH ru6OepeIOBOH KUCJOTbHI, Ha pOcT HW UWBeTeHHe pa3JIMUHbIX 
acTeHui*™. B kauecTBe OMBbITHBIX OObEKTOB ObLIM B3ATbI PacCTeHHA J\IMHHO- 
H€BHBIX H KOPOTKOJHEBHbIX BUZOB: 1) Tabak Cumppecrpuc (Nicotiana silvestris), 
) pyq6exua (Rudbeckia bicolor), 3) dbacomb qexopatuBuas (Phaseolus multi 


* TIpenapat ru66epenmuua Obl NosmyyeH Hamu oT npod. A. Jlanra (CUA, Jloc-Auxeuoc), 
OTOpOMYy AaBTOP BbIpaxKaeT OoOubLWyIO OnarosapHoctD. 
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florus), 4) opec Tlo6eza (Avena sativa) — JJIMHHOJHeBHBIC BUI; 5) Taba) 
Mamout (Nicotiana tabacum), 6) nepuama KpacHan (Periila nankinensis}q 
7) com xapOuucKas (Soja hispida), 8) npoco anoucKxoe (Panicum miliaceum) +) 
KOPOTKOJHeBHbIe BUAbI; 9) panc o3uMbIM (Brassica napus, var. oleifera). Pa | 
TCHHA JVJIMHHOJHEBHBIX BHJOB BbIPallMBaJIMCb C BeCHbl B OpaH2Kepee UH 3aTeiit 
B BereTalMOHHOM JOMHKe B YCJIOBHAX KOPOTKOTO JHA, HW pacTeHHA KOPOTKC) 
JIHeBHBIX BHJOB M O3HMOFO pallca—B YCJIOBHAX JJIMHHOFO JHA M MpH TemlepaTyp 

ucKmOUaIONeli BOSMOXKHOCTh APOBH3allHH pacTeHHii. C Hayasla oMbiTa MONG) 
BuHa pacTeHuii Kaxkqoro Bua NoMemlalacb B YCJIOBMA KOpOTKOrO JHA, | 
Ipyrasd nomoBuHa —B YCJIOBUA JWIMHHOTO JHA. 


\ 
1 
’ 


Ta6b6auna 1 


Bauanue ru66epenmHa Ha pocT HW UBeTeHHe pacTeHHi 
Onpit ot 6 VI 1997 r. 


KosmmuecTBo Becera 
Tnuna Pon By TOHH3a- da3za pasBuTua 
Pactenue ruO6epes- | (nna tTaba- I[petenve 
qua* KOB Ha nua Ha 1 IX 
aHHa, P-P*")9, VIT1), cm 
JJ IMHHORHEBHEIE BUH 

Ta6ax CusbBecTpuc BA 450 133 41 VII |] 23 VII | Cospesanne 

JB KOHTD. 99 15 VII 28 VII | Co3peBaHue 

K 600 94 24 VIII — ByToun3alua 

K KOHTp. | poseTKa — — Beret. poct 
Py6exua pat 300 127 26 VI 14 VII | Co3pepanne 

pat KOHTD. 45 6 VII 18 VII | Cospepanne. 

K 500 128 24 VII 2VIII | Usetenue 

K KOHTp. | po3eTKa — — Beret. pocr 

KopoTKoAHeBHHIe BHAZH 

Ta6axk Mamout Ji 600 173 a — Beret. poct 

J KOHTD. 72 — — Beret. pocrt 

K 450 137 23 VII | 12 VII | Co3pesanue 

K KOHTp. 64 ZANT 3 VIII | Cospepanue 
[lepusisa Kpacuaa Ja 390 did — — Pactenua yOpaHbe 

val KOHTp. 48 — — | 31 VII B dase Bey} 

ret. pocta ; 
is 300 84 24 VI 140 VII |(Pactenua y6panbi 
K KOHTp. 36 24 VI 11 VII | 31 VII B tase co-} 
3peBaHHA CeMAH 


* J] — [JIMHHBIM 2eHb, K — KopoTKHH JeHb. 
** KovJIMuecTBO rHO6epesHHa paBHAeTCA “HCY Kanelb X 10 ur. 


B Hauimx onbitax ru66epeimHH MpMMeHsvIcA B KOHMeHTpanuH 0,02%, T. e,| 
200 mr/, H BBOAWJICA B pacTeCHHA MO Kalam; ecu B 1 Ms comepxanocn 0,2 mr,/ 
TO B OHO Kare 0,01 mr. Kaxxyoe onbitHoe pacTeHve nowyuasio exKeqHeBHO, 
OWHY Kanto. B cneuHaJIbHOM OMbITe ObIIO YCTaHOBJEHO, UTO HaHeceHHe Kami) 
Ha BepXYIUKY pacTeHHA NepHJVIbI WIM B WeHTpaJIbHylO YaCTb PO3ZETKH pylOeKuHi) 


WaeT 3HAYHTeEMbHO OOJbIUMH ScpdeKT, YeM HaHeceHHe KalIH Ha WUcT. IlosTomyl 


} 
! 
| 
1 


B NOCJeEAYIOUMX ONbITaX KallJIA pacTBopa ruOOepeNIHHAa Y ONbITHBIX pacTeHHiill 
M Kali BOJbl Y KOHTPOJbHBIX pacTeHHl HAHOCHaCb Ha BEPXyYlUKy WI B WeHT-| 


j 


ii 
PaJIbHYIO UaCTb PO3eTKH pacTeHuA. B TeyeHHe BereTalMOHHOrO ce30Ha Obl} 
MpOBeAeHO JBa ONbITA C pyAOekHeH, NepusOH U TaOakaMH, HayaTHIx 6 VIun3 VIL} 
HM OJMMH OIIbIT C (paCOJIbIO, COM, OBCOM, MPOCOM H O3HMBIM palicom, Hayat 3 VIL 


PesyJbTaTbI NepBOro ONbITa, CYMMHPOBAaHHLle B Tab. | (cpeqHHe U3 3-Kpars) 
| 


HOH MOBTOPHOCTH), NOKa3bIBaIOT, YTO MO BAMAHHEM ruOGepetHHa pocT BCeXt 
pacTeHHH B BbICOTY 3HaYHTeIbHO ycuIMBasIca. B OTHOWEHHH 3allBeTaHHA Ha6J110-) 
AaJlOCh PasIHUHe MOXY JJIMHHOAHeBHBIMU MW KOPOTKOJHEBHEIMA BHaMu — pac-li 
TeHHA TaOaka CHJIbBecTpuc HW pyNOeKHH NOM BIMAHHEM THOGepemIMHAa Ha KOpOT-}) 


I] 
KOM JHE o6pa30BaJIv Kp YIIHbIe cTeOuIH HM WBeTOUHbIEe OpraHbl, TOrTAa Kak KOHT-I 
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} 


| POJIBHBIC PaCTeHHA OCTaJIMCb B (hase poseTKH (pH. 1); pacresua Tabaka MamouT 
‘MM MepHJibl KpacHOH Ha JVIMHHOM JHE NOX BJIMAHMeM ruOOepeIMHa K WBeTe- 
“HMIO He Mepeuliv, a ocTasMcb B dase BereTaTHBHOrO pocta. B ycmoBusax 
OMarONpHATHOH IMHbI DHA y TaOaka CusmbBectpuc HU pyQOeKHH HaGsmoaocb 
yckKopeHue, a y TaOaka MamouT 3ayep>KkKa OyYTOHH3alMM WM WBeTeHHA. 
PesyJIbTaTbl BTOPOroO OMbiTa Tak?Ke MOKa3asM, YTO NO BAMAHMeM ru6Ge- 
peIMHa POCT BC€X HCNbITAHHbIX PaCTeHHH 3HAYHTebHO YCHJIMBaICA Kak Ha 
|JWIMHHOM, Tak HW Ha KOpOTKOM JHe. B yculoBuAX OarOnpHATHON AIMHbI WHA pH 


Ta6auua 2 
Bausnve ru66epeiHHa Ha pocT HM tWBeTeHHe pacTenuli 
Onpit or 3 VII 1957 r. 
Buicota 
_ _ |Koumuecrse pact eHusa E 
| Hanna na 6 VIII | Byronusa- @asa pasBuTua 
Pacrenue : ru epeu- (ana cbaco- Lizerenue 
| ABA Bnaa er eee con WHA Ha 1 IX 
abaealtagloy Vill), 
| CM 
JLNHHHOQHeEBHBIe BUA 
TaOax Cunppectrpruc K 300 30 _ — CredJlepanne 
| K “KOHTp. | poseTKa — -— Berens pocn 
Pyz6exusa K 450 Sy Ay WAU 18 VIII | Userenue 
K KOHTp. | po3eTKa _ — Beret. pocr 
Macomb K 200 46 — 26 VII | Lserenue 
K KOHTD. 37 — -- Beret. poct 
Osec K 300 114 — —— Cre6mepaHue 
K KOHTDp. ot — — Cre6leBaHue 
KopoTkKoAHeBHbe BEB 
Ta6ax Mamout pat 300 76 — —_— Beret. poct 
pat KOHTDp. 20 — — Beret. pocr 
[lepuasa Kpacnas pa 300 12 — — Beret. pocr 
vl KOHTD. eet —- — Beret. pocr 
Coa va 300 64 — 30 VII | Pactenua y6paHbl B 
val KOHTp. 44 — 30 VII | dase cospepanua 
TIpoco A 300 ie -— 18 VIII | Cospepanue 
val KOHTD. 135 — 21 VIII | Cospepanne 
OsumMple POPMBEI 
Pane o3HMbIit pat 1800 50 18 VIII |22 VII***| ilperenue 
val KOHTp. | poseTKa — — Beret. pocr 
K 1800 5) — — CrpeskoBaHne 
K KOHTp. | po3eTKa — — Beret. poct 


* J] — qnHHHbIt ZeHb, K — KopoTKHi JeHb. 
** KosmuecTBo ru06epesiiuHa paBHaAeTcA unCy Kaneib X 10 ur. 
*e* Hlauaslo WBeTeHHA. 


BOSJeHCTBUH rHuOGepeHHOM UBeTeHHe TaOaka CHuIbBeCcTpHC, PyOeKHU UH dha- 
COJIM He€CKOJbKO ycKopsocb, Ta6aka MamontT 3alepxuBallocb, a WBeTeHHe 
OBCa, poca, COH M MepHJIbI CyllecTBeHHO He H3MeCHHJIOCb. 

B ta6. 2 mpuBoxaTca MaHHble MO BMAHMIO THOOepeMHa Ha pocT u 
I[BeTeHHe BCeX STHX BHAOB (cpesHHe u3 3—4-KpaTHOM MOBTOPHOCTH) B ycJIo- 
BHAX HeOMAarOMpHATHOH JVIMHbI JHA, a TaK?Ke O3MMOFO palica Ha JVIMHHOM 
WM KOpoTKoM Jue. M3 tra61. 2 BuO, uTO Tabak CuuIbBecTpuc M pyMOeKnA Ha 
KOPOTKOM J[He OOpa30BaJlH KpyHble creOM, MpHyem pacTreHusA pyOeKuH Ha- 
yaIM WpecTu (puc. 2); 3allBeIH TakxKe pacTeHHA qacoyiM, a pacTeHHA oBca 
oOpasopaM BbicoKHe cTeOH. KoHTpouIbHble pacTeHHA OCTaIMcb B dase Bere- 
TaTHBHOrO pocta. 

Kak H B MepBOM OMbiTe, paCTeHHA KOPOTKOJHEBHBIX BHOB — Ta- 
6aka Mamont uw Mepuaibl KpacHoOH —B YCNOBHAX MIMHHOTO AHA MON BH- 
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AHWeM THOOepeIMHa He 3allBelIH; pacTeHHA COM HM Mpoca WBesH NO3qHO H 
IIPHMe€pHO OTHOBpeMeHHO, Kak OOpa6oTaHHble TrHOOepesIMHOM, TaK HU KOHT- 
poubHple. PacreHua O3HMOro palica H B 
yCJIOBHAX, HCKOUaIOWINX JeHCTBHe MOHH- 
X%KCHHbIX APOBM3HPYIOWIMX TeMMeparyp, 
MO BIMAHHeM TruOOepeIHHa Ha KOpOT- 


Puc 2. Baunnne ru66epenmuna Ha wBeTeHHe pynOeKHH B YCMOBHAX KOpOTKOrO JHA. / — pacTeHHe B Teye- 
Hue 45 qHeli exxKeAHEBHO NONyYaNo NO OAHOH Kane pacTBOpa TH OepenmHHa, — Bcero 450 pr; o6pasoBasca 
Kpynublli creOenb C CHbHO PaSBHTbIMH HMKHAMH POPHSOHTAJIbHLIMH H BEPXHHMM MOOeraMM, pacTeHHe IBe- 
Tet; 2— KOHTpObHOe pactreHHe B dase poserKu. oro 28 VIII 1957 r. 
Puc. 3. Baousnne ru6depemiuHa Hi UBeTeHHe O3HMOrO palica 6e3 APOBH3SANHH B YCAOBMAX JNHHHOTO THA. 
J — pacrenve B TeyeHHe 20 AHel exKeRHeEBHO NOMy4ao TO OAHOH Kane H B TeveHHe 32 AHel no 5 Kanewb 
pacTBopa rHOsepennna,— scero {800 pr; o6pazoBpamca cTeOeIb, pacreHHe WBeTeT; 2 — KOHTpOMbHOe pac- 
TeHHe B dase poseTKH. Porto 28 VIII 1957 r. 


KOM JlHe OOpa30BaiH cCTpenKH, a Ha JWIMHHOM He 3al[BemH (puc. 3). 
IIpnpeyeHHble B HacTosuleH paOoTe pe3syJIbTaTbl, a Take JaHHble A pyrux 
ABTOPOB MO3BOJIAIOT CelaTb cileqylome BEBO: 1. J.WHHHORHEBHBIe BUI 
B CBO€M MOJaBAIOWLeM OOJIbIUMHCTBe NOX BJIMAHHeEM THOOepeJIHHOB B ycJ0- 
BHAX KOPOTKOrO JHA OOpasyloT cTeOH, WBeTYT MH MofoHocat. 2. Osumute | 
(OpMbI VM CeAHIbI JBYXJIETHHKOB B YCJIOBHAX, HCKJIIOUAIOULMX APOBH3Hpyroulee 
BO3IeHCTBHe MOHWKeHHbIX TeMMepaTyp, NOL BMAHHeM ruOOepeIMHOB cTpel- 
KYIOT, WBeTYT H MofoHOcAT. 3. KopoTKoQHeBHbIe BUI NO BAMAHHeM rH66e- 
PeJIMHOB B YCIOBHAX JWIMHHOTO JHA He CNOCOOHbI WBeCTH H NMONOHOCHTD. 
13 STHX BbIBOJOB BbITeKaeT, UTO THOGepeJJIMHbI He ABJIAIOTCA BellLecTBaMH 
oOuleroO XapakTepa, BJIHAIOULMMH Ha 3aliBeTaHWe Bcex pacreHuH. MoxuHo mpel- 
MOJlaraTb, UTO STO BeLeCTBa, KOTOPble y JJIMHHOJHEBHBIX BAOB H O3HMBIX POpM 
BBISbIBAaIOT Wellb peaKUMH, BeEAYIHX K OOpa3s0BaHH!0 BellecTB, OOUIMX, OHHAaKO- 
BO HeOOXOMMMBIX JWIA IWBeTCHHA JVIMHHOJHEBHbIX H KOPOTKOQHEBHBIX BHJOB — 
Tuna (lopureHa, HaIH4ve KOTOPOTO B pacTeHHAX OblWIO MpescKa3aHO yxe Jap- 
Ho ('). BecbMa BepOATHO, 4TO Y KOPOTKOAHEBHEIX BHOB UWellb peakUHil, Bely- Wp, 
INMX K OOpa3s0BaHHiO BelleCTB THMAa GblopureHa, BbISbIBAeCTCA BeILeCTBaMH, OT- 


JIMYAaIOULMMcH OT rHOOepesHHOB. 

Viuctutyt dusnonorun pactenuii Hocrynuso 
lum. K. A. Tumupssepa 5 TX 1957 
Axanemun HayK CCCP 

UOMTHPOBAHHAH JIMTEPATYPA 


1M. X. Uattaaxan, Topmonanpuaa Teopua paspuTua pactenuii, U3. AH CCCP, 
1937. * R. Binsow, R. Harder, Naturwiss., H. 20, 479 (1956). °R. Biinsow, 3 
R. Harder, Naturwiss., H. 22, 527 (1956). *R.Harder, R. Biinsow, Naturwiss., 
H. 23, 544 (1956). ° A. Lang, Naturwiss., H. 11, 257 (1956). ® A. Lang, Naturwiss., 
H. 12, 284 (1956). * A.Lang, Naturwiss., H. 23 544 (1956). 8 F. Lona, Nuovo 
Giorn. Bot. Ital., 63 (1), 61 (1956). ® P.C.Marth, W. V.Audia,J.W.Mitchell, Wi 
Bot. Gaz., 118, 106 (1956). 1°.B. B. Stowe, T. Yamaki, Ann. Rev. Plant. Physiol., hj 
8, 181 (1957). 4S.H. Wittwer, M. I. Bucovac, H.M. Sell, L.S. Weiler, jf; 
Plant Physiol., 32, Ne 1, 39 (1957). i 
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Jloxnagn Akagemuu nayrx CCCP 
1957. Tom 117, Ne 6 


IKCIHEPHMEHTAJIBHAA MOPSOJIOLHA 
JI. HW. YEKYJIAEBA 


CKOPOCTb ®H3HOJIOTHYUECKOM PEFEHEPALUMM PA3JINUHbIX 
Y4ACTKOB KOMKHOTO JNHTEJINS 


UTpedcmaeaexo axademuxom H. H. Anuuxosoim 12 IX 1957° 


PsajloM HccleqoBaHult OblIO NOKa3aHO, YTO B Npollecce OpOroBeHuA INHTeIH- 
AJIbHBIX KJICETOK MIPOHCXOAUT HakOlWieHve B HUX CepycoflepKallHx SerKos (1%). 
elaHKe (*), U3yuad MeTOJOM aBTOpayMorpadpun pacmMpefeteHue paluomeru- 
DHHHAa VM WHCTHHAa Y HOBOPOXKCHHBIX KPbIC, OOHAPy XU B BOMOCAX H TOME 3TK- 
|feIHaJIbHOrO IllacTa HaKOMJIeHHe U 3aKOHOMepHoe Mepememenue S*°, copmaya- 
joujee C HalpaBseHvem uddpepeHUMPOBKH. ITOT (akT NOSBOJIHI MpeANOO*KUTb, 
HTO CKOPOCTb MepeMellleHHA COOTBETCTBYeT CKOpOCTH (usHoONOTHYecKOH pereHe- 
pallu. 

Pa3IMuHble yYUaCTKH KOKHOLO SIUTEMHA OTMUAIOTCA TOJUIMHOH POCTKOBOTO U 
POFOBOTO CJIOEB, CJICOBATeJIbHO WH CKOPOCTb CMeHbI POTOBOTO CJIOA OTeMbHBIX 
y4acTKOB He OJMHaKoBa (*). IIpeqcraBuso MHTepec H3Y4HTb MeTOZOM aBTopa- 
orpabun CKOPOCTb (PU3HOOrMYeCKOH pereHepallMu pa3JIMUYHbIX YUaCTKOB 3MH- 
feIMA, OTMMUAIOWIUXCA MO CBOCMY CTPOeHHIO (SNMTeEIMA NOOWBbI, CNHHbI UH 
| eee 

OnbITbI MpOBOAMINCb Ha B3pPOCJIbIX KPbICaX, KOTOPbIM NOAKOXKHO BBOTMICA 
DacTBOp MeTHOHHHa, MeyeHHoro S** w3 pacueta 0,5 uCu/r. Uepes 1, 4, 6, 12, 
4 yaca u 2, 3, 5, 10 cyTok *HBOTHBIe saOuBasIucb, MaTepHadsl (uKCHpoOBaJIcA 
r »*HAKocTH Kapnya. 

Msyyenue paciipeyeseHus BKJIOUeCHHU palMOaKTHBHOH Cepbl MpoBosMuocb 

MeTOJOM aBTOpalMorpaduu Ha KUAKOH SMyJIbcHM TuMa P, BpImyckaemonw Hayu- 
HO-HCCJICNOBaTeJIbCKUM KHHO(OTOMHCTHTYTOM. 
SMyJbCHA Ha BCe Cpe3bl HAHOCHJIACb OJHOBPeMeHHO, YTO aBaJIO BO3MOXK- 
HocTb MIpH ConMocTaBeHHH MNOJYYeHHBIX aBTorpadoB mpeHeOpewb mMepHojom 
oulypactiafa uccexyemoro usoTona. IIpH AIMTeMbHbIX SKCHOSHIMAX (25 
*YTOK) MOyuaIHCb KOHTpacTHble aBTOrpadbl, KOTOpble MO MHTeHCHBHOCTH M0- 
H€pHCHUA 2MYJIbCHM JlaBaJIM BOSMOXKHOCTH BbIABHTb OOWLYIO KapTHHYy pacmpe- 
nenenua S®®. B cryuae KOpOTKHX akcno3HuMH (1, 3 u 5 cyToK) nomyyanH cue- 
OBbIe aBTOrpadbbl, KOTOPble OKPalUMBaJIMCb reMaJlayH-303HHOM H 303HH-a3ypom I] 
3aKJIOUaIHCb B KaHajicCKHii Oasb3am. Ha caeqoBblx aBTorpadax ycTaHaBJIHBa- 
Ocb pacipesemeHve TpeKOB H NPOMSBOAMJICA MOACueT UX Ha KBalpar, MoWlans 
oroporo papHa 100 p?. Brrancisnocb cpeqHee u3 nogcuera 100 kBaqparos. 

MuorocaofHbli MIOCKHH IMHTeENHH NOAOWBbI MOKPbIT TOJICTLIM POrOBbIM 
oem. TouuMHa 2MMTeMabHOTO TWwiacTa pa3IMuHa HU 3aBHCHT OT TrsyOHHBI 
JarOllUXCA B HeFO COCAMHUTEJIbHOTKAHHBIX COCOUKOB, BapbupysA OT 160—170 pv 
exky cocoukamu 20 80—90 pw Ha ux BepiuMHe. PocTkKoBbI col cilaraetca U3 
asambHoro (1 pa KeTOK BbICOTON 10—12 ») wu mwunopatoro (6—7 pxyoB kKule- 
OK, o6ilaa TOMMMHA KOTOpHIX 20—50 pw); 3epHucTbIM coH cocTouT u3 4—5 
AJOB KeToK, Tommunol 15—25 uw, Ha HMM pacnoO*KeHbl COW: OnecTsA- 
wit (6 p) w poropoi (oT 50 no 120 p). 

B xmerkax 6a3ambHOrO HM WHNOBaTOTO c0eB HaOOMaloTCA MHTOSHI; B 


“meTKax MocseqHero BCTpeyaloTCH H aMHTO3BI. 


1 DAH, r. 117, Ne 6 1081 


H3yuad Ha KOHTpacTHbIX aBrorpadaX CKOPOCTb BKJIOUCHHA H paciipeese- 
Hun S®° y 2KMBOTHBIX, 3a0HTEIX yYepes | 4ac Moce BBeACHUA PaqMOMeTHOHHHa, 
Mbl OOHapy2KWIM HavOosee HHTCHCHBHOe MoyepHeHHe POTOSMYJIbCHU Hal, CJIO- 
€M IJIMMOBaTbIX KJIeTOK, MeHbliiee — Ha, Oa3a/bHbIM, elle MeHbilee Hak 3ep- 
HHCTHIM HM COBCeEM HMUTOXKHOe Hal, POrOBbIM. OTO yKasblBaeT Ha HasMuHe pas- 
jlmuHOli WHTeHCMBHOCTH OemKOBOrO OOMeHa B 9THX coax. Ilo mpollecTBuH 
CYTOK HHTCHCHBHOCTb BKJIOUeCHHA HECKObKO HapacTaeT Oe3 H3MeHeEHNA Xapak- 
Tepa paclipeyleeHua w30TOMa. Y XMBOTHBIX, 340HTBIX Yepe3s 5 MHel, HaHOoJIb- 
Wad HHTCHCHBHOCTS BKIO“eHHA S*® HaOsmIOaeTCA B 3EPHHCTOM HM POroBoM CJIO- 
ax. Porosoli cnof B 9TO BpeMaA Ha 7/, 3allOJIHeH TpeKaMM paj\MoaKTHBHOL cepBl. 
CkopocTb MepeMeleHHA PalMOaKTHBHOTO BeLIleCTBa B Pa3HbIX MeCTax KO2KH 
NOJOWBEI pasmuuHa. Tak, Ha 10 eHb Mocse BBeeHHA PaMOMeTHOHHHA BCTPe- 
yalOTCA YYACTKH SIIMTeMUA C TOJLMMHOH poroBoro clox B 105—126 p», WeHKOM 
ganlouHeHHble Tpekamu S**, w MecTa CO 3HaUHTeIbHO MeHbIUeH TOMMMHO (77—| 
84 »), re B MOBEPXHOCTHBIX POFOBbIX YelllyHKax us0TOM He OOHapyxeH. KomH- 
YeCTBEHHbIi yYeT MHTCHCMBHOCTH BKIOUeHHA S*°, NpOMsBeLeHHBIM MyTeM NOL: 
cueTa TpeKOB B pPa3/IMUHBIX COAX SIMTeIMA TOJOWBE, MpuBeseH B Tadn. 1 | 


vay Oysnsrte cee 


Uncno tpexop S% nan SmvTeMMeM MOJOWBE MpH Moscuere aprorpaoB cyTO¥HOH 


SKCHO3SHUAH 
Cou 
Bpemsa HaxoxxqeHHa poroBoli 
S* B opraHH3mMe OasaubHblli|IMMOBaTbIh| S€pHHCTBIH) 4-4 yuac- | 2-H yuac- | 3-l yuac- 

TOK TOK TOK 

1 ac 0,73 425 0,21 Gauls 0,04 0,01 

24 vaca 0,80 1,16 0,28 0,18 0,04 0,02 

2 cyTOK 0,83 ‘Le 0,25 0,13 0,02 0,02 

Din Ss 0,87 1,58 1,65 ISM 2,28 0,05 
{Ou I Wen 0,44 0,44 0,49 124 Pale 

Poropol cioH ycIOBHO pa3jeleH Ha TpH yuacTKa: 1-H — pacnomoxKeHHBIi) 


HenocpeACTBeHHO Ha 8CPHHCTHIM CJIOeM, 2-H —B cepequHe Hu 3-H — Ha erd 
MOBepXHOCTH. i 

Kak BHHO 43 Tab. 1, pacnpeeeHHe TpeKOB B 3THTeEIHH MOAOUIBHI CoBa 
waeT c OMHCaHHbIM BKOUeHHeM S*° Ha KOHTpacTHbIx aBTorpadax. Porosois 
cio, cocTosMMi 3 MepTBEIX KeTOK B paHHue cpoxu (1—24 yaca) He BKO} 


I 


\ 
‘ 
JIHUIb «pasJIeTOM» SJIEKTPOHOB. Y AKHBOTHHIX, 3aOHTEIX Yepes 5 u 10 cyToK moc} 
jie BBeJeHHA paMOMeTHOHHHAa, HawOoulee HHTCHCHBHOe HakolvieHue ero Had 


moflaerca B poroBoM coe (pue. 16 H @). ITO OObACHHeTCA MepemenleHHeM KuIe) 


i 
TOK, BKsHOUaONHxX S°°, 43 WHMOBaTOrO HM 3epHHCTOTO COeB B POroBolt. Yre. 
JIMYEHHE KOJIMYCCTBA PalMOakTHBHOH CepbI B POTOBOM C10e MOXKHO OOBACHHT |) 
YMeHbINCHHeM PasMepOB KJIeTOK HW THOebIO Apa, MpowcxozsmuMn mpu opel 
ropeHuu. BcseACTBHH 2TOFO YBeMHYHBaeTCA UHCIO KMeTOUHBIX SJICMeHTOB H) 
NOACUMTHIBAeMYIO TWIOWLab. i 

OMMTeIMM KOXKM CHHHBI, OONAaaioulMH BOJIOCAHbIM MOKPOBOM, HO CBOeM) 
CTPOeEHHIO OTMMUAeTCA OT SIHTeIHA KOK NOMOWBEI. OH COCTONT M3 UeTHIpell 


cnoeB KeTOK OOmel TOMMHHON 30—40 p. Ba3anbubrli coli TommuHoOu 10 uw o€ 


Puc. 1. Muxpodotorpadus cneqonoro aprorpada cpesa SMMTeENHA KOH MOLOWBHI GeNbIX KpbI') 
3a6HTbIX Yepes 24 4aca (a), 5 cyToK (6), 10 cyTox (6) Mocne BBeZeHUA paquomeTHOHHHA 


Puc. 2. Cneqonoh aprorpad cpesa snuTesuA KOK CHHHBI Cenol KpbICbI Yepes 1 cyrKH (a) u 3 OH 
TOK (6) Noce BBeReHHA MeTHOHHHA ‘Il 


Puc. 3. Cnegosol aprorpad cpesa snutesua poropnub! Geno Kpbicbl vepes 24 4aca (a) u yepe 
2 cyTOK (6) mMocne BBeneHHA MeTHOHAHA | 
OKCHO3HUHA BO Beex cyyaax (puc. 1—4) 5 cyrox. YBenuyuenuve Bese 225 x 
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Puc. 2 


Puce. 3 


TAH, t. 117, Ne 6 Gexynaesa 


Pa30BaH KJleTKaMH pa3IHUHOM GopMbl. Bplue pacnoso%*eH wHNOBAaTHIl col, 
cOCcTOAMMH M3 OAHOTO—BYX PAJOB CHJIbHO YIVIOMICHHLIX KJeTOK, TOUUMHA 2TO- 
ro cod paBHa 10 ». Hay Hum HaxojuTca 3epHUCTHI cio B 8 p, cocTroamMi U3 
Tp€xX PANOB KJIETOK, H POTOBOH, TOJMMMHa KOTOpOrO KoseOueTca oT 10 no 15 p 
B 34BHCHMOCTH OT CJIYU[MBaHHA BepXHUX COeB POroBbIxX vey. Mutosp Ha- 
OOLalOTCA TOJIbKO B 6a3aJIbHOM culOe. 

Y XKXHBOTHBIX, 3a0HTBIX yepe3 | yac NoCue BBEeHHA PpaqHomeTvoHUHa, TIpo- 
MCXOMMT He3HayHTe/IbHOe BKOUeHHe S** Bo Bce COM STIMTeNHA, KpoMe poro- 
Boro. OfHakO XapakTep pacnpeyemeHusA M30TONAa TOT 2Ke, YTO M B SMMTeUM 
nofowBbl. HanOoubiiee BKMOUeHHEe HaGsOaeTCA B KeTKaX WHMOBaTOrO cjOA, 
MOUTH B Ba Pa3 MeHbIUe B OasaJIbHbIX H H€3HAYHTEIbHOe KOJIMUECTBO B 3ep- 
HHCTBIX (Tad. 2 u puc. 2). Uepes 1 cyTkH lioce BBeJeHHA U30TONAa XapaKTep 
pacnpefenenua S** B snuTemMu coxpa- 


HAeCTCA Mpe2KHHM, TOJIbKO 3HaUTeEIbHO 
YBEJIHYMBaeTCA KOJIHYeECTBO TPeKOB B 
KaxkoM culoe. Ilo npowectrBuu 2 cyToK 


Ta6auua 2 


Yueno Tpekop S®> Haq smuTemMeM KOXKH 
CHWHbI TIpH mofcuere aprorpados cyTouHok 


M3MeHAeCTCA XapaKTep# pacnpeyenenua SS: 
paqHoaKTHBHOH Cepbl: B 3EPHHCTOM H po- ence 

POBOM CJIOAX YBCNMYHBACTCA HHTEHCHB- — Bpems naxon- 

HOCTh -BkKsIoueHua S®*°, Ha 3 cyTKH “opratiname [0482%b-| mum. | sepaa- ee 
HAaMOOJIbIUee KOJIMUeCTBO palHoaKTHB- 

HOW Cepbl NepememlaeTca B OPOTOBeBalo- 

ui MW poroBoli cuon. 

' ape PpOroBHIbI  TOVJILLMHOIO i nese Dee ieee roe pte 
35—40 w cocTouT M3 NATH — wecTH 2 cyToK 144 APD 62 1 4S) Ot os 
cOeB* KIETOK, B KOTOPbIX pa3JMuaIoT: 3s 1,24 | 2,02 | 2,07 | 1,74 
ja3aJIbHble — BbICOKOMpPH3MaTHYeCKOl 


pOpMbI, cpeqHHe — HeCKOJIbKO BBITAHYTbIC B TOPH3OHTAJIbHOM HalpaBJleHHH, 
MOBEPXHOCTHbIe — CHJIbHO YIVJIOUIeCHHbIe KJIeTKH. BkuJoueHve payMoakTHBHOH 
cepbl B SMHTeMHH POroBullbl, KOTOPbIM MO cBoeH AuddepeHuMpoBKe UM cpu3Ho- 
mOrMyecKOH pereHepallHH OTMIMUAeTCA OT SIIMTeHeB KOXKM CNMHbI HW MOJOUBHI, 
TIpOHCXOJMT MO-HHOMY: Yepes 4ac HaH- 
Gombiuee BKIOUeHHe S*° HaGmomaeTca 
B KJleTKaX Oa3aJIbHOrO CJIOA, B CJIOAX, 
PaCMOJIOKeHHIX BHILe, OHO NOCTeEMeHHO 


Ta6muna 3 


Juco tpekop S®5 Hay SmHTeIHeM POrOoBHIbl 
IpH loycuete aBTorpatoB 9-cyTOYHOH 9KC- 


nosHuHH * yMeHbluaeTcsa (plc. 3a). 
as Uepe3 cCyTKH MHTCHCHBHOCTb BKJIIO- 
peers Ta yenua S®° HapactaeT, a yepes 2 cyTOK 
S* 5 op- | cosonsmnifi] penuh |NOB*PXHO-  M3M@HSICTCA HM XapaKTep ee pacmipesene- 
plea cai HUA. ITO U3MCHEHHe COCTOHT B TOM, 4TO 
BCe CIO SIMTeIMA cofepxaT S* mpu- 
~ ae Ue ie Mepe 6JIM3UTEIbHO B OMMHAKOBOM KOJIM4eCTBE 
1 cyTKH Pipe il 2,04 0,8 36 61. 3) 
2cytox | 2,69 | 3,4 2,74  (puc. 36, Tab. 9). 


ConocTaBAA MOJIYYeHHbIe MaHHbie 
HYXKHO OTMCTHTb, YTO HHTCHCHBHOCTh 
BkioueHHaA S*° B MCCIeqOBaHHbIX 9MH- 
TeIMAX pagMuHa. Tak, y 2KMBOTHEIX, 
3a6UTbIX Yepe3 4ac NOCe BBeJeCHUA pa- 
JIMOMETHOHHHA, IIpH MOycueTe Ha aBTO- 
rpadbax CyTOYHOH SKCMO3HUMH OasaJb- 
HbIM COW MOJOWBbICORep KUTO,73, KOU 
TMHbI 0,37, poropuust 0,12 tpekoB. Ecau cpaBHuTb CKOpOcTb MepemenleHusA 
935 B POTOBOM CJl0e SIMTEINA CIMHbI HW MOMOWBbI, TO OHA OKaSbIBacTCHA pa3svIMy- 
of. Porosoli cnoi snuTeIHA CNMHbI, TOMMMHOH Ha cpesax 10 p, 3anomwHAeTCA 
peKaMH B TeyeHHe 3 CYTOK,T. €. CMeHa ero MPOHCXOAHT C MHTCHCHBHOCTBIO 3,3 
3) » B cyTkH. B anuTenuM NoxowBE porosok cio TommuHo1o S0—120 p 3a- 
IOMHAeCTCA TpeKaMuH 3a 10 AHeH, T. e. CMeHa eFO BbIparKaeTCA B CpeIHeM 9,33 p. 


. CYTKH. 


* YuNTbIBAA HC3HAYHTEJIbHOe BK JIIOUeHHE 
85 B SNHTeIM POrOBHUb! Ha aBTorpadax 24- 
aCOBOH SKCHOSHUMH IA NOACUeTa KOMHUe- 
TBa TPeKOB OblJla B3ATA O-CyTOUHAA SKCNO- 
HAA. 
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Oco6eHHocTbio pacipeseteHHa S*? B OpOroBeBalOUIMX SMHTeMMAX ABIACT- 
CA M36HpaTebHOe HakOMIeHHe cepbl Nepe HayaJIOM OPOTOBeHHA B KJIeTKaXx 
wunoBatoro cio”. B HeoporoBeBalouleM SMMTeIMM PpOroBullbl pacmpesemenne 
S®> orpaxkaeT TOJIbKO Oe/IKOBbIt OOMEH, KOTOPbIM 3aBMCHT OT :u3HOMOrMyeCKOn 
AKTHBHOCTH KleTOK. M1 B 9TOM Cydae, MpocexKHBaA M3MeHeHHe B pacmpeyese- 
Huu S*° po BpeMeHH, MOXKHO OMPeeIHTb CKOPOCTb CMeHbI MOBEPXHOCTHHIX KJIe- 
Tok. HaxoneHve 6O/bUIOro KOuMYeCTBa pafHocepbl yepes 2 CyTOK MOc/e BBe- 
JICHHAA MCTHOHHHA B MOBePXHOCTHBIX KleTKaX INMTEMMA POTOBULbI OOBACHAETCA,. 
110-BHUMOMY, TepeMeLeHHeM CiOfa KJIeTOK CpeAHUX C0eB, COJepxKalHX MOc- 
TaTouHoe KoIMYecTBO S**, Mcxoa 43 3TOFO CeyeT CUHTATb, 4TO Ba COA M0- 
BePXHOCTHBIX KJI€TOK POFOBHIIbl CMCHAIOTCA 3a JBOe CYTOK. 


VuctutyT SKCHepHMeHTabHOH MeAHUHHbI Ilocrynuno 
AkayleMHH MeHUHHCKUX HayK CCCP fe SRS MeBye 


UMTHPOBAHHAA JIATEPATYPA 


19.1“ pc, Pucroxumua, 1956. ? A. JI. Iagqyuesa, Tes. qoKn. Ha Bcecows3H. Hayy- 
HO-TeXH. KOHWep. MO MpHMeHEHHIO paHOaKTHBHBIX HW CTAOHJIbHbIX H3OTOMOB H U3JIYYeHHH B Ha- 
poqHom xosalicrpe u HayKe, M., 1957, crp. 203. °% L. F. Belanger, Anat. Rec., 124, 
3, 555 (1956). * JI.H. K uu ku, Tes. JoKn. Ha Bcecoio3H. Hay4HO-TexH. KOHdep. NO mpu- 
Me€HEHHIO payHOaKTHBHbIX H CTAOHJIbHbIX H3OTONOB H H3J1YYeHHH B HAPOAHOM XO3AHCTBe H HayKe, 
Mae l9o7. ICipasliiG: 
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Hoxrnage Akagemuu nayx CCCP 
1957. Tom 117, Ne 6 


- PHSHOJIOLH Al 


r. H. KACCHJIb u 9. A. MATJIAHA 


AJPEHAJIMH HW AJPEHAJIMHOMONOBHBIE BELJECTBA B KPOBH 
MPH BOJIEBOM CHH]POME 


(IIpedcmaeneno axademuxom A. H. Onapuxom 17 VII 1957) 


HeoJuokpaTHo BbICKa3bIBaJIHCb MpeANOMOMKeHUA, YTO ONLYUIeEHHe GoM BO3- 
HHKaeT BCJIEXCTBHe NOABJICHHA WM HaKOMI€HAA B TKAaHAX OCOObIX XHMMUeCKHX 
BeIeCTB, Pas{parKalOWNMX HeEPBHbIe OKOHYAHMA. K uncay ryMopasIbHIX BO36y- 
WuTeleH OOM OTHOCHTCA B MepBylO Ouepedb THCTAMHH, ABJIAIOWIMMCA, MO MHe- 
HHIO pxfla ucceoBaTeev, cneuMduueckUM NepewaTuHkKoM OovleBoro ouLyye- 
Hus (17). 

JleicTBuTeIbHO, JMTepaTypuble u co6cTBeHuble (I. H. Kaccunb u VW. JI. Batic- 
cbeibd) WaHHbIe NOKa3bIBalOT, UTO NPM pa3sJIMYHBIX 3a60/eBaHHAX HepBHOH cuc- 
TEMbI, COMPOBOKAAalOWUXCA OOJIEBLIM CHHJPOMOM, YPpOBeHb cBOOOHOrO rucTa- 
MHHa B KPOBH MOBBIMAeTCH. 

OjHakO 9KCIepHMeHTaJIbHOe H3y4eHHe TyMOpaJbHOrTO MeXaHH3Ma OOvIeBO- 
rO OULYU[CHHA NMOKa3biBaeT, YUTO THCTAMHH HE ABJACTCA CMHCTBCHHbIM XHMH4e- 
CKMM BelI€CTBOM, BbI3bIBaIOUIHM OOJIb. 

BoJIbIIMHCTBO aBTOPOB MpHXOQUT K 3aKJIIOUCHHIO, YTO HeMocpescTBeHHOL 
IPHuHHOH MeCTHOK OOH ABJIAeTCA THMOKCHA, BOSHNKaIONlad BCJeCTBHe U3Me- 
He€HHA KPOBOTOKA, HapYyWIeHHA TKaHeBOrO JbIXAHHA, NOHW2KEHHA MapliMauib- 
HOO J[aBJIGEHHA KUCIOpOa B KpOBU HT. A. Bce aTH Mpollecchl, mpoTeKaromme Nog 
KOHTPOJIEM IlCHTPaJIbHbIX MH NepHdepHuecKUX OTAeEIOB HEPBHOHM CHCTeMBI, CBH- 
3aHbl C ONpeNeIeCHHbIMH CABHTaMH B XMMHYeCKOM cocTaBe H OMoOJOrTMYeCKHX 
CBOHCTBaX KPOBH HW TKAHeEBOM XKHJKOCTH. 

Kak H3BeCTHO, OMLyuleHHe OOM CONpoBoxpfaeTcA BO3OyxTeHHeM CHMIa- 
THKOAaMpeHaJIOBOrO allllapaTa HM MOBBILICHHbIM MOCTYIMJICHHeM B KPOBb CHMMa- 
THKOMHMeTHYUCCKHX BEIIeCTB. 

Ecuim B HacTosuee BPEMA MOUTH NOHOCTHIO pacluMmpoBaHa MpHpoja napa- 
CHMMaTHueCKHX MeHaTOPOB, TO BONpOc O XHMHMYeCKOM CTPOeCHHH MeHaTOPOB 
CHMMaTHYeCKOPO pHa B 3HAYHTeIbHOM CTeMeHH OCTaeTCAH HeACHBIM. 

Ilo MHeHMI0 OO/IbINMHCTBa aBTOPOB, CHMMaTHYeCKHe peak B OpraHv3me 
MIpOTeKaloT IPH yyacTHu akpeHaMHa UM pa3s/IMYHbIX MPOAyKTOB ero MmpeBpawye- 
Hua. Eme B 1933 r. Baxk (°) BbicKa3aq mpesqnouloxeHNe, uTO CHMMaTHH I, BBI- 
3bIBaIOLIMH TOPMOxeHHe PYHKUHH, ABIAeTCA alpeHasIMHOM, a CuMnaTHH E, Bos- 
6yxLawmui, cTHMyMpyioulMi pyhkuNu,— Hopaypenanunom. A. M. Yres- 
ckuli (4) MpUXOAMT K BHIBOAY, YTO CHMMATHHbI MpeACTaBAIOT CJOMKHY!O CUCTe- 
My allpeHamMHa M HOpafpeHaluHa, a Tak?Ke MPOMeXKYyTOUHbIX MpOAyKTOB Ux 
«XHHOHAHOTO» OOMeHa. SHayeHHe apeHasiMHa HU HOpaspeHaMHa B CMMMaTH- 
yeckOli MeqHalWH MOApOOHO ocBelleHO B paOotTax Siinepa (°). 

VUsyyan ryMopaJibHble CBU MIpH 3a6o/leBaHuAX HePBHOM CHCTEMbI, CO- 
MPpOBOXKMaloujUXCA GOseBLIM CHHJPOMOM, MBI (°) HMesM BO3MOXKHOCTS yOequTEcs, 
YTO OHH COMPOBOXKMalOTCA SHAYMTEbHLIM MOBbILMeHHEM CHMMAaTHYeCKOM aKTHB- 
HOCTH KPOBH. [IpegcTaBas0 MHTepec Goslee NOMpOOHO usy4HTb OOMeH apeHa- 
JIMHa HW afpeHasMHOMOJOOHBIX BeleCTB Ip OOJleBOM CHHApoMme. 

Metrogxuxka. Cogepxanve aflpeHanmuHa (A) HM apeHasIMHOMOOOHbIX 
BeuecTB (AIIB) B weibHO KpOBM ompexemamocb mo Metoay Woy, Modnpunn- 
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popanHomy A.M. YrescKuM Aid ONpedeleHuA DeruApo@opM B MpHCyTCTBH 
aCKOpOMHOBO KHcOTHI. KoHneyHoe KOJIOPHMeTPHPOBaHHe MPOW3BOAMIOCh Ha 
cnekTpootomerpe C®-4 npu AmMHe BoJH! 630 Mp. : 

OnpeleseHud MpoBOsMINch B KUCOM M MjeMOUHOK cpese. B Kucon cpele 
ompellensiotcd oOpaTHMopoccTaHoBseHHble AJIB, B  COCTaB KOTOPbIX MO2KeT 
BXOMMTb cBooogHBI A uw HeuszeHTHdunupoBaHHEle AIIB (xpomorenpt). IIpu 
OnpesesIeHHH B WeNOUHOM Cpesle yBeMYeHHe HHTCHCHBHOCTH OKpaCKH BABOe (HIM | 
6oulbule) yKa3bIBaeT Ha TO, 4YTO B HCCJeyeMOM KOMIWIeKce alpeHasHHONO,O6- 
HbIX BeIeCTB COJepXKUTCA BOCCTaHOBeHHHIM A WM OTCYTCTBYIOT XPOMOTeHBI. 
OTHOeHHe BEJIHUMH, NOJIYYCHHBIX IPH KOJIOPHMeTPHPOBaHHH B WeIOUHON cpe- 
le, K BeIMuMHaM, MOJYYeHHbIM B KMCJION cpelle, ABJIAeTCA KOZ@PHIUHEHTOM cre- 
wuduuHoctu (KCn). Ero mudpopoe 3HayeHHe XapakTepu3yeT COOTHOIMeHHE CBO- 
6o,Horo A u xpomoreHoB B komuuiekce ATIB. IIpu KCn, paBHom wim MpeBpliia- 
jouleM 2, B KOMMWIeKCe COJ/ep2KHTCA BOCCTAHOBJICHHbIN A H OTCYTCTBY!OT XPOMO- 
reubl. IIpu KCn, paBHoM wim HuaKe 1, BOccTaHOBJeHHBI A OTCyTCTBYyeT HM On- 
pefeaorcas xpoMoreHpl. Ecam KCn mpeppiuiaer 1 4 HwKe 2, B UccetyeMoM 
cyOcrpatTe coflepxKatca Kak BOCCTaHOBJIeHHbIM A, Tak HM XPOMOFeHbI, 00 OTHO- 
CHTCJIbHOM KOJIMYECTBE KOTOPbIX MO2XKHO CYJHTb TO BesMuHHeE KCn. 

Tipu oOapieHHu acKOpOHHOBOM KHCOTbI JONOJHATEMbHO OMpeesAIOTCA 
nerugpodopmpr AIIB (gerufpoaypenaiuH u Wer“spoxpomoreupl). KomuyectBo 
UX YCTaHaBJIMBaeTCA MO pasHOCTH MeXKLly BeJIMYHHaMH, MOJIYYeHHbIMH B KMCION 
cpele pH To6aBIeHHH acCKOPOMHOBOM KHCJIOTbI HM B ee OTCYTCTBHE. 

Ha ocHOBaHHH 4MCJIOBbIX BeJIMUMH, NOJYYCHHbIX MPH ONpeseeHHH pa3JIH4- 
HbIxX (pakuuh ATIB BpicunTpBaercs cofep2kaHhe CyMMapHOro apeHamuHa (CA), 
T. €. apHdMetuyeckaa cymMa AIIB u ux Jeruyzpodopm. OrHomenve Jeruqpo- 
cbopm k CA coctTaBaseT eruypoaspenasHHoBpil Kosp@uunert (LAK). 

Pa6oTa MpoBolNacb Ha 6a3e HEPBHOrO OTAeeHHA OOMbHUUBI uM C. II. Bot- 
KuHa. Ilo HaOJIOMeHHeM HaXxOJWJIMCb OOJIbHbI€ C ABJICHHAMH BbIPaxXeHHOTO 
6oeBoro CHHApoMa. OcHOBHasd rpyiia HCMbITYeMBIX COCTOSa H3 JIM, cTpa- 
WaoulHX PaMKYJUTaMM pa3sJIMUHOU JOKaJIM3aluu (HUIHaITuu, MJICKCHTbI, HeB- 
pasITHH TPOHHMYHOTO HepBa, KOPeLIKOBbIe OOJIH, MPeCHMYULeECTBEHHO OJHO- 
cTopoHHHe). UacTb WCNBITYeMBIX NPeCMbABI Aa KalOObl Ha CTOUKHE TOJOBHBIe 
60/1M, BbISBaHHbIe COCYMCTHIMH paccTpOHCTBaMH, apaXHOHuTaMHu, BereTaTHB- 
HO-3HJOKPHHHbIMH HapylWeHHAMH. 

KposBb Opaslacb HaTOUak H3 CpeHHHOH BeHbI pyku. B 3HayHTeIbHOM 4acTH 
MccJIelOBaHuh cofep2kanue ATIB onpexema0cb B KPOBH, B3ATOM U3 ABYX PyK AWA 
BBIABJICHHA TYMOPaJIbHbIX AaCHMMETPHi, CBASAHHbIX C OJHOCTOPOHHHM OOVIeBbIM 
CHHPOMOM. 

KOHTpOJIbHY!O Tpynny COcTaBuJIH MpakKTHYeCKH 30pOBble OOPOBOMbIbI — 
COTPYJHMKH KIMHHKH MU JadopaTopuu. B psaze cayuaeB MbI HM@IM BO3MOXKHOCTb 
McCleqOBaTb OOJIbHDIX B JMHAMUKE Pa3sBUTHA GOoJleBoro CHHApoMa (Ha BbICOTe 
OoueH, B Mpowecce HX OCNaGIEHHA WM CHATHA). 

Heo6xoXuMO OTMETHTb, YTO WHpbl, NPHBOXMMbIe pasJIMYHbIMH aBTOpaMH, 
KaK COBETCKMMH, Tak HM 3apyOeXKHbIMH, HEOAHO3HAUHbI MH HepeAKO mMpoTHBOpeYH- 
BbI. STO 3aBHCHT, M0-BHAMMOMy, OT MpHMeHAeMOli MeTOAMKH, ee MosNduKa- 
WMH WM YMCTOTHI PeakTHBOB. 

Pe3sy&@bTaTb. O6ciesopanve 19 320poBblx UCHbITyeMBIX NoKa3auo, 
uTO B HOpMe ypoBenHb CA xkouleOneTcsa B mpenetax 4,2—10,8 7 % mM B cpeqHeM 
paseo 8,3 %%. Y 13 ucnpiryempix KCn < 1, uTo TOBOPHT O HaJIMYHH B KpOBH 
3NOPOBbIX JiOAeH HeveHTuduyApoBanHElx AJIB (xpomoreHos) HM OTCYyTCTBHH 
cpodofHoro A; y ofHoro ucnbiryemoro KCn Opi papeH 1,3 4 y ueTbIpex 
1,1—1,2. , 

AHasIM3 JaHHbIX, NOJYYeHHbIX MpH COcmeqoBaHNu 27. 6ONbHEIX C 6O/eBbIM 
CHHJPOMOM, MOKa3bIBaeT, YTO Tip OOMAX UMeeT MECTO NOBbIIeHHe ypopHa CA 
B kpoBH Jo 18,1 7%. Cpezunli ypopenb ero paBeu mo stot rpynne 10,4 7 %. 
B mByx ciyyaax KCn mnpespiuan 2, yro ropopuT o HammuMu cBOGo_Horo A; 
y 12 ucnpityempix KCn mpespiman 1, mpuuem y wecTH 43 HUX OH Obi paBeH 
1,6—1,8. Takum o6pa30M, mpH 6omeBoM cuHypome cooTHoImeHHe Mery A u 
1086 


AIIB B KpoBH cyBuraeTcaA B CTOpoHy mpeoOawaHuA BOCCTaHOBMeHHOrO aspe- 
HaJIMHa. 

Herutpodopmst AIIB B KpoBH OoJIbHEIX C OO/1eBLIM CHHAPOMOM OOHapyxXH- 
BalOTCA 3HAYHTEIbHO Yallle, YEM B KPOBM 3f0poBbIX. ECM B KOHTPOJIbHOH rpyn- 
Me JeruA{podopMbl onpeszetuiucb y 9 ucnbITyembIx “3 19, TO mpH 6ouleBoM CHH- 
Apome — y 20 uz 27. Ha ysemnuennoe coflepxaHue Jeruzpodopm mpn Gose- 
BOM CHHJIpOMe yKa3bIBaloT Tak»Ke Ooslee BbICOKMe BemMuHHE! JIAK (0,067—s 
Hope, 0,151 — npu 6omax). Ilomyyenubie 2aHHble NOKa3bIBaIOT, 4YTO OoNeBO!I 
CHHAPOM COMpoBoxaeTca HapacCTaHHeM B KPOBH BOCCTAHOBJICHHbIX HU OOpaTuMo- 
OKUCJIeHHEIX opm AIIB, uro H mpHBozUT K OOmemy yBemuueHuIo CA. 

[Ipu ylyuuleHuM COCTOAHUA OoubHOrO (OCMaGeHHe HM MpeKpamjeHue Ooselt) 
ypopenb CA o6piuHo cH Kaetca. Y 10 3 12 GoubHBIX Ip yyHIWeHuM KIMHH- 
yeCKOrO COCTOAHHA WMdpbl CA CHH3HJINCb, B OCHOBHOM 3a CY¥eT YMEHbIeHHA BOC- 
cTaHoBJeHHBIx ATIB. Jib B IByx clyyaax Nocae MpoBeseHHOrO Kypca eyeHUA 
M yJIy4WWeHHA COCTOAHHA OOJIbHBIX OblIO OTMeYeHO HapacraHve CA B KpoBi. 
OjlHakO Yepes HEKOTOPHIM MpOMexXYTOK BpeMeHH Moce JeueHHA Y 9THX HMCHBI- 
TYCMBIX OOJIM BOSOOHOBMJIHCH. 

Cnelyrouu pase Hale paOoTbi Obi NOCBAIeCH BbIABJICHHIO ryMOpasJb- 
HbIX aCHMMETPHH MPH HaJIM4HH OAHOCTOPOHHUX OoueH. C stow Wemb1io y 23 uc- 
MIBITYeMBIX Olpewesmaiocb coyepxaHve AIIB B kpoBH, B3ATOH U3 O6eHX 
pyk. Kak noka3aJIM Halim JaHHble, MOJIyYeHHbIe pH O6cieqoBaHuN Tpex 3]0- 
POBbIX JIM axe pH OTCYTCTBHH OowleH MMeeT MeCTO HeCOOTBETCTBHE B CO- 
Hepxanuu AIIB B KpoBM MpaBoh HM MeBOH NMOJOBMH Tela. ITO mpoaBsAeTCA 
TIPeHMYL[eCTBeEHHO B pa3sHuHOM KCn, HeOJHHaKOBOM COep2xKaHHH BOCCTAaHOB- 
aenHplx AIIB u ferugzpodopm u uacTtuyHO B ypoBHeCA. OgHako upu HamM4unn 
OJHOCTOPOHHHX OO/leH TYMOpaJIbHbIe ACHMMeTPHH BbIPaxKeHbl 3HAaYHTeJIbHO 
6oslee OTYCTIIMBO HW OTMMYAIOTCH XapaKTePHbIMH OCOOCHHOCTAMH. 

Y 17 ucnpiryemprx u3 23 coyepxxaHne CA 6pi0 BbIIe Ha cTOpoHe, re Ha- 
XOJMTCA GoNeBOH Ouar («OoJIeBaA» CTOPOHA), Y OMHOTO pa3zIMuNe OTCYTCTBOBAO, 
Wu y ATepbIxX cofepxaHHe CA ObiwIO BbIIe Ha «3JOPOBOM» cTopoHe. CpeyHee 
cofepxaHue CA Ha «6oeBoli» cropoHe Obli0 paBHo 10,4 ~% (m-- 0,55), Ha 
«3]IOpOBO» cTopoHe — 8,3;% (m = + 0,47). Y 12 u3 23 ucmbiryembix cojep- 
yxaHve AIIB (A + xpomorenbt) Ha «6oeBOH» CcTOpoHe ObIIO BbIIlIe, 4YeEM Ha 
«3lopoBoh». Y 13 u3 23 KCn 6b Bbille Ha «6OleBOM» CTOPOHe, YTO yKa3bIBaeT 
Ha OTHOCHTeJIbHO Golee BbICOKOe COJep Kanne BOCCTaHOBJeHHOTO A Ha cTOpOHeE, 
rie HaxofuTca OomeBohw ouar. Y 13 u3 23 ucnbITyeMbIxX Ha «6oJleBOH» cTOpOHe 
ompeseiAucb B OObINeEM KONMUeCTBe NerHApopopMpl, BcweycTBue uero JIAK 
Ha «6os1leBOH» CTOpoHe Obi paBeH 0,185, a Ha «3Z0poBoh» 0,13. Takum o6pa3om, 
MOXKHO CYMTATb YCTAHOBJICHHbIM, UYTO IPH OJHOCTOPOHHUX OOJIAX Ha «OO/eBOK» 
cTopoHe (JaxKe B TeX ClyyaAX, KOPa ouar NOpaxkeHuA HaXOMMTCA B OTMaJIeHHH OT 
MeCTa B3ATHA KPOBH) ypoBeHb CA BbIllle, YeEM Ha «30POBOM», TO ABACTCA CeX- 
CTBH€M HaKOMJIeHHA BOCCTaHOBJICHHbIX H OOpaTHMO OKHCsIeHHBIX cbopm ATIB. 

3akmwueHHe. CyMMupys MoyyeHHble WaHHble, MOXKHO CjlelaTb ye- 
TbIPe OCHOBHHIX BbIBOJa. IIpH 3a6oeBaHHAX, BeMLYUIMM MPH3HaKOM KOTOPbIX 
ABIACTCA OOMeBOH CHHIPOM, HMeeT MecTO cuemyroulee: 1) ypoBeHb CA B KpoBH 
nopbiuaerca, 2) uame, 4YeEM Y 3N0POBbIX OOHAPyKuBaIOTCA MerHApoopMbl u 
Hapactaet KCn, 3) BbIABIAeTCA ACHMMeTPHA B CoJepxaHHH ATIB c Oomee BBICO- 
KuM ypopHem CA Ha cTopoHe OoxeBoro ouara («6o1eBol» cTopoHe), 4) yay4- 
WeHHe KJIMHHYeECKOFO COCTOAHHA OOJIbHEIX C OOJICEBLIM CHHJPOMOM COMPOBOX- 
Jlaerca yMeHbueHvem CA B KpoBH. 

TloppimenHasa cekpeuua A mpH OCcTpoH SKCMepHMeHTaIbHOH OOH OTMeYe- 
Ha MHOrMMH aBTopamMu. KexHoH (7) MpHMucbIBaeT eH KOMMeHCATOPHOe HU 3alllHT- 
Hoe 3HayeHHe IPH HapyWIeCHHAX WeJIOCTH OPpraHH3Ma, CBASAHHbIX C OLLYULeHHeM 
601K. 

Kak MOKa3bIBaloT pe3YJIbTaTbI HalliMx uccaesqoBaHuH, NpH naToJOrMueckor 
60M, HaOmoaemol B KIMHMYeCKOM MpakTuke, KCn nosplllaerca, UTO yKa3bl- 
BaeT Ha OTHOCHTeIbHOe HapacTaHve BoccTaHoBmeHHoro A B KommueKce AIIB. 
OHOBPeM@HHO yBeJIMUMBaeTCA COepxaHve XpOMOFreHOB, K KOTOPbIM, M0-BH- 
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JMMoMy, OTHOCHTCA MH HOpaspenaHH. HecomHeHHoe HakonJeHue Jeruapopopm 
pH 6Os1CBOM CHHAPOMe MO2KHO paCCMaTPHBaTb Kak C/leMCTBHE HapYleHHA OKH- 
CAIMTeCJIbHO-BOCCTAHOBHTeEJIbHbIX IPOWeCcOB B MOpaKeHHbIX OpPraHax H TKaHAX. 
Mo2KHO mpesnosO*KUTb, YTO BLICOKM ypoBeHb CA B KpOBM Mp Oo/eBOM CHH- 
IpoMe ABJIACTCA CJIEACTBHEM He TO/bKO YCHJIeEHHOM JeATebHOCTH xpomad- 
(UHHOM TKAaHH, HO 3aBHCHT TakKe OT BbIJeeHHA AIIB ameMeHTaMH BO30y x eH- 
Hol (mepeBosOy2KeHHOH) CHMMaTHuecKOH HepBHOM cucTembl. B novb3y 3TOrO 
rOBOPHT HasIMuve aCHMMeTPHH B cofepxaHHM CA uM ero pa3JIMYHbIX PpakuHnH, 
a Tak2Ke yYPpOBHA CMMMaTHHOB B KpOBM Mp OHOCTOPpOHHUX OomAx. J,aHHBIe, 
NOJYYeHHbIe B Halle Ja6opaTopun (°), NOKa3bIBaIOT, 4YTO M1a3Ma KPOBH BBI- 
3bIBaeT MOJIOXKUTEILHbIM WHO- H XpOHOTPOMHbIM sppekT Ha H30NHPOBAHHOM 
ceplue JISTYWKU B MaJIbIX pasBefeHuax (1: 15 ul : 150) mpu KCn< 1. Korga 
KCn npu6imxkaetca K 2 (MH MpeBbIuaeT ITO 3HAYeHHE), MOJIOXKUTEIbHbIM HHO- 
MH XpOHOTpONHbIi sdcbekT HaOsmo_aeTcA B BbICOKUX pasBemeHuAX (1 : 1500 u 
1 : 4500). 

AcuMMeTpHH, BO3SHHKaIolle, MO-BHMMOMy, BCJleyqCTBHe uppaMalluu Oo- 
JleHi H MMerollMe peduleKTOPHbIM XapakTep, CBASAHbI Tak?Ke C NpoleccaMH He- 
PaBHOMepHOrO OKHCJICHHA, PaspyWeCHHA HM CBASbIBAHHA PasJIMYHIX cpakwun 
alpeHaJIMHa TKaHAMH, NopaxKeHHbIMH MaTOJIOrHyecKHM Tpoleccom. YBesMuye- 
Hue ypopHa CA, Hapsyy c MOBbIIMeHHeM CHMMaTHYeCKOH aKTMBHOCTH KDPOBH, 
ABJIACTCA HE TOJbKO 3all\HTHbIM MpHcnocoOeHHeM OpraHH3Ma, Kak Iipelnowa- 
raer KeHHOH, HO CMOcoOcTBYeT BCJIEXCTBHe CY*KeHHA COCYOB YMCHbILeHHIO Kpo- 
BooOpallleHuA, OCMAaOCHHIO TKaHeEBOrO OOMeHA, H3MCHCHHIO OKHMCJIHTeJIbHO-BOC- 
CTAHOBUTEJIbHEIX MIpoleccoB, YTO B COBOKYNHOCTH Cc APyrMMH HapylieHuamMu 
(PH3MKO-XUMMYeCKOrO COCTOAHHA TKaHeH (H3MeHeHHe pH, HapacTaHue TructTa- 
MHHa WM rHCTAMHHOMOMOOHHIX BeleCTB, YBeJIMYeHHe MIpOHHWaeMOcTH cocysuCTOK 
CTeHKH (°), HaKOMJICHHe BOJbI B MCXKKJETOUHBIX MpOCTpaHCTBaXx H T. J.) BbISbI- 
BaeT JOOaBouHOe pasqpaxeHve HEPBHbIX OKOHYAHHH MW ycuseHHe OoeBOTO CHH- 
poMa. 

IIpv 9TOM, Kak NOKa3aJIM HallM WpesmecTByloulMe UcceqoBaHHA (°), HMeeT 
MeCTO OJHOBPeMeHHOe HaKOMJICHHe B KPOBH MapacCHMMaTHKOMUMeTHYeCKUX 
BeleCTB, B YaCTHOCTH alleTHIXOJIMHa, YTO B JaHHOM CJlyuae ABJIAeTCA BTOPHU- 
HOH (KOMMeHCaTOpHOH) peakiMel OpraHu3sMa UM cnocoOcTByeT BOCCTaHOBJIeHHIO 
HapylleHHoro papnosecusa. Ilostomy mpu sieuveHuu GomeBoro cuHypoma, o6yc- 
JOBJICHHOTO WIM COMmpoBoxkjatomeroch HapactaHvuem ypospua AIIB B KpoBH 
(HanpHMep, IpH TOJOBHBIX OOAX CocyAMCTOrTO MpoucxoxKJeHuA, CHMMaTaJ- 
THAX, CMaCTHYeCKHX COKPalleHHAX COCYOB HU T. .), WoKasaHO Ha3HayeHHe CHM- 
MaTOJMTHYeECKUX BellecTB (SPrOTaMHHa, AMHHAa3sHHa UH Wp.), CMOCOOcTBYIONIUX B 
9THX CyYaAX OCMAONeHHIO WIM NOJIHOMY CHATHIO OouleBoro CHHApoMa. 


['pynna usena-Koppecnonfzerta AH CCCP H. UH. Tpamenxosa Ilocrynuno 
mpuv OrnenenHu OMONOTM4eCKUX HayK 11 VII 1957 
Axkayemuu wayk CCCP 
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Hornsann Akanemun Hayk CCCP 
1957. Tom 117, Ne 6 


PHSHOJIOLH A 


B. B. KO3JIOB 


BJIMSAHME MPHBUTOKM ONYXOJIM HA PEAKTHBHOCTb TKAHEA 
MW HA YPOBEHb MHTOTHYECKOH AKTHBHOCTH B OPFAHH3ME 


(IIpedcmaeaeno axademuxom JI. A: Op6eau 15 VIII 1957) 


Hsyyaa 3saBHCHMOCTb KsIeTOUHOTO TeJeHHA B HOPMaJIbHOM TKaHM WM TKaHH 
3OKAYeCTBEHHOK ONYXOJIM OT PU3HOMOTHYeCKOrO COCTOAHHA OpraHv3Ma, HU B 
NepBylo Ovepeb efO HEPBHOH CHCTeMbI (BO3OyKXeHHA H YrHeTeHHA), Mbl He- 
OAHOKPaTHO MMeJIM BO3MOX%KHOCTbh HaOl0faTb, YTO OpraHv3M 3]0pOBbIX 2KH- 
BOTHbIX MH 2KHBOTHDIX C OMYXOJIbIO pearupyeT Ha BHEIMHHE BO3MeHCTBUA He OH- 
HakoBo (* *). 

IIpu o6ujem Bo3s6yKeCHHH XXKHBOTHBIX C NOAKOKHO MpHBHUTOH OMyXOVIbIO MH- 
TOTHYeCKaA AKTHBHOCTb, HallpHMep, B SIHTeIHH PpOroBHIbl H3MeHAIaCb B 
MeHbilleH CTeMeHH, YEM B 3MMTeEMHH 30POBbIX KHBOTHBIX. 

Ha6s0JeHus NpoBoAMIucb Ha MbIilax. )KHBOTHbIM OJHOFO BO3pacTa H Moa 
IIpHBHBaacb MOMKOKHO KaplwwHoMa Ipanxa (I cepux). Korga onyxomu joc- 
THraJH JOCTaTOYHbIX pasMepoB (Ha 20—30 JeHb Moce MpHBHBKH), 4YaCTb %KH- 
BOTHBIX NlOJjBepralacb BO3OyKJeHHIO B TeYeHHe pa3sIMyHOrTO BpeMeHH (OT 30 
MHH. Jo 4 yac.) MyTeM MexaHHueCKOTO pa3ipaxKeHuA UX MepHomMyecKHM Jer- 
KHM MOWMMbIBaHHeM IMHUeTOM WIM OTICJIbHbIMH JOBOJIbHO peAKMMH HMMITYJIb- 
caMH cjlaOoro 9leKTpHueckoro ToKka (10—15 8B) B cnelHambHOH KaMepe. Llenb 
3aMbIKaJlacb Ha 3—O CeK. IIpHOJIM3HTeJIbHO Yepe3 TakHe Ke HHTepBabl. IIpu AaH- 
T@JIbHbIX MepHowax Bos6yxeHua (2—4 yaca) HHTepBaJIbl MeXLy OTe bHbIMH 
HMIYJIbCaMH 3HAYHTeIbHO Y]VIMHAJIHCb, WOXOAA WO HeECKOJIbKHX MHHYT. 

CielyeT OTMeTHTb, TO NpPHMeHABIWeecH HallpaKeHHe IIeCKTPH4YeCKOTO 
TOKa ObIIO MHHHMAJIbHBIM, KOTOPOe BHI3biBaJIO JBHTaTeJIbHY1IO peakIUHIO Y KUBOT- 
HbIX, H B 3TOM CMbICJI€ MOMKET CUMTATLCA MOPOTOBEIM. 

J[pyrasd uacTb MbilueH B KaxKJOM OllbITe He BO3OyKalacb H CLyKMa KOH- 
Tposiem. Kak MOJOMbITHbIe, TaK HM KOHTPOJIbHbIe KHBOTHbIE 3a0MBAaJIHCb OJHO- 
BpeMeHHO — Cpa3y %Ke Nocle pa3ipaxkeHuA MepBbElx. 

O peakTHBHOCTH OpraHH3Ma CYJHJIH NO CTeNeHH H3MeHeCHHH, MpOWCXOMAMAx 
B TKaHAX, B YACTHOCTH MO CTCMeHH TOPMOKEHHA MpPOWeccoB KeTOUHOTO eeHHA 
pH Bo3OyXJeHHH %KHBOTHOLO. 

Mccneqospasica MHOFOCJIOHHbIN INHTeEIMH POTOBHU, H3 KOTOPbIX TOTOBHJIHCb 
TOTAJIbHbIe Mpelaparyl. 

VinrencuBuocrb JieeHHA ONpeseiaAacb NyTeM y4yeTa MHTO30B Ha NOCTOAH- 
HOM nioujagqu mpenapata. pocmatpuBanocb 200 nome 3penua (m0 100 B Kax- 
oH poropulle  HBOTHOTO). 

Bo II cepuu onbiTos Id NOMOOHBIX 9KCICPHMEHTOB HCMOb3OBaIHCb MBILUM 
3}0pOBble, KOTOPbIM OMYyXOJIb He MpHBMBasacb. UacTb H3 HUX Tak2Ke pa3fpa- 
*Kaslacb, Ipyrax — Oblvia KOHTpOJIeM. 

Pes3ybTaTbl CONOCTaBJICHHA CTeMeHH CHH2KCHHA MHTOTHYeECKOM AKTHBHOCTH 
B Pa3MUHBIX OMbITax I cepHu H B onbiTax II cepuu mpegcTaBseHbi B Tabs. |, 
Tle B KaxKJIOM CJlyuyae MHTOTHYeCKaA AKTHBHOCTb 9IMTeIMA MKUBOTHbIX KOHT- 
poubHOM rpynnb: npHusta 3a 100%. 

V3 ra61. 1 BHAHO, YTO BO BCeX NPHBeeHHbIX CyYaAX PeakKTHBHOe TOPMO- 
*KeHHe Mpollecca KMeTOYHOTO JeeHHA B INHTEIMM 3OPOBbIX MbIINeH OblIO 3Ha- 
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UHTeIbHO Oovlee BbIPAKCHHbIM, YEM Y AXMBOTHBIX C OMYXOJIbIO MpH TeX Ke YC-" 
JIOBHAX BO3IeHCTBUA Ha OpraHHsM. I 
Tlofo6Haa 3akoHoMepHocTbh HaGviOalacb OMHaKOBO KaK MPH OOJeBOM, | 
MeXaHHYeCKOM, TaK HM 3/IeKTpuyecKOM cmocoGe Bo36yxeHHA. B smMTeNHH } 
3}OPOBbIX MbIWel CTeMeHb MaeHHA MHTCHCHBHOCTH KJIeETOUHOTO JeeHHA LOCTH- } 
rama 91—93%, T. e. Mpolecchl eteHHA ObIIH 3afep2XaHbI NOYTH MOMHOCTHIG, | 
BCTPeUaJIHCh JHIUb eqMHMUHEIe MHTO3HI (7—9% MO OTHOLIeHHIO K KOHTPOJIIO). 
Y paKoBbIX 2KHBOTHBIX TaKOrO [IyOOKOrO MofjaBsIeHHA MUTOTHUECKOH aKTHB-| 
HOCTH HHKOrfa He HaOstofaocb. Uucno MHTO30B, OCTaBIUMXCA y HHUX Mocdle| 
pasipaxKeHuA, Kak MpaBHs0, OblvIO B HECKOJIbKO pas OoJIbIe, YEM Y 3QOPOBHIX. 
AvaslOrHuHble pe3yJIbTaTbl OblIH MOsyueHb! M B APYrHX Hallux OMbITaX. 


Ta Onurmm ale 


Pa3iMuHad CTeMeHb CHH2KCHHA HHTCHCHBHOCTH KJle- 

TOUHOTO feJIeHHA B SNHTeEIMH S3OPOBbIX H PaKOBbIxX 

XKHBOTHBIX MpH BosOyKTeCHHH (MHTOTHYCCKAA AaKTHB- 

HOCTb KOHTPOJIbHbIX 2KHBOTHBIX B Ka2KJOM OMBITe IIpH- 
Hata 3a 100%) 


| 
| 
XKMBOTHBbIe 3foposble | )KHBOTHBIe C ONYXObIO | 
JaAuT evib- } 
eae MHTOTHUeCKaAn MHTOTHYeCKan : 
aKTHBHOCTb AaKTHBHOCTb I} 
pasfApa- uncno | Nocne pas{pa-| uncno | Nocme paszpa- rn | 
2KeCHHA 2KeHHA, % K *KeHHA, % K i 
KOHTpow10 KOHTDPOJIIO 
| | 
4 21 | 
60 muH. i 9 
6 18 | 
90° wun. 6 i | 
2 uaca 4 8) 10 ot | 
3 uaca Ph 14 4 36 | 
4 uaca T 7 3 38 
4 yaca 2* th 4 40 ; 


* JKuBOTHBIe, KOTOPbIM MPHBHBKAa MPOH3BOAHACb, HO OMyXOJb 
He pa3BHJIacb. 


CilelyeT Tak?Ke OTMeTHTb, 4TO B TeX C/ly4¥aAX, KOra OMYXOJb He pasBH- 
Baslacb, HHT€HCHBHOCTb MpolleccoB JeJIeHHA MPH pasqpaxenHuu Nalala Tak 
%Ke pe3KO, KaK HM Y 3/OPOBbIX MbIllleH, KOTOPbIM ONYXOJIb He MpuBuBaac 
(ra6n. 1). 

Takum o6pa30M, PpeaKTHBHOCTb PaKOBbIX KHBOTHBIX, P€AKTHBHOCTb UX HOP-} 
MaJIbHOH TKAHM Oblia CHW2KeHa, petpiekTOpHOe TOPMO?KeHHe Mporeccos jesme- 
HHA NpOABJAJIOCb B MeHbIUeH CTelMeHH, YM Y KMBOTHBIX 623 ONyxouN. 

TloHmxKeHHad PpeaKTHBHOCTb PaKOBbIX MbBIllleH OOHapyXMBaeTCA HM B ycuO-| 
BHAX CTHMYJIAWMH KJIeTOUHOrO JeJICHHA, HalpHMep, JOMOMHHTeEbHEIM OCBe-| 
I@HHEM 2XHBOTHEIX (*). 

Ilpu pakozom saOouleBaHHh, CleQOBaTeIbHO, Ha BOSJeliCTBHA BHELIHel cpe- 
Jbl OPpraHH3M pearupyer cuia6ee. | 

Ha W3MeHeHHA peaKTMBHOCTH MpM pake yKa3bIBalOT H HeKOTOPbIe KJIMHM- 
ueckue JaHHble. Mccneqopanuamu B. C. Mleseneso u E. B. Cunpnosoit (5) 
ObIIO YCTaHOBJICHO, YTO IPH pake KeyAKa NOHHKeHa PeaKTHBHOCTh opranus- 
Ma Ha BBefeHve aypenannua. II. K. bynatoppim u M. B. Epemenxo oTmMeueHbt 
HapyleHHA KOXKHO-SICKTPpHYeCKHX peakuul (°). | 

Hatin vicceqonanua NoKasblBaloT CHW2KeHHE PeaKTMBHOCTH OpraHu3Ma MpH} 
pake Ha lipuMepe pedieKTOPHbIX H3MeHCHHH B Mpolleccax KJIeTOUHOrO WeneHHuA. 

CHM KeHHe PeaKTHBHOCTH XKHBOTHBIX H YeNOBeKa MPH pa3sBHTHM 30KauecT> 
BeHHOrO HOBOOOpas0BaHUA, OYeBHAHO, cilekyer paccMaTpHBaTb KaK MpPoABse- 
Hie TeX H3MeHeHHH B (YHKUMOHAbHBIX OTMPaBJICHHAX HEPBHOL CHCTeMBI, KO- 
Topble HaOwllofaloTch pH pakoBol OomesHu (78), . 

B casas C NOMYYeCHHBIMH HaMM JaHHbIMH MO BMAHMIO ONYXOMM Ha peakTUB- 
HOCTb MpeCTaBJAJ HHTepec elle OHH BOMpoc — He OTPaxkaetca HM HaTHUn 
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3IOKAYeCTBEHHOH OMYXOJIM B OpraHH3Me Ha CaMHX Mpoteccax JeeHua B 3o- 
POBbIX TKaHAX? 

HekotTopbie JaHHbie 10 3TOMY BOMpocy Hamu yxe coobuLamuch (*). Crem- 
aIbHO MpOBeeHHble MCCeAOBaHHA MOKasaJIH, YTO HasMuMe HOBOOOpas0BaHHs 
B OPraHH3Me JCHCTBUTeIbHO He Oespa3/IM4YHO [WIA KMeTOUHOFO AeMeCHHA B ALpyrux 
TKaHAX. 

J pynna MbILUeH COJepKalacb B OMHAKOBbIX YCJIOBMAX (B OMHOM cTeKIAaH- 
HOH OaHKe), NOJIOBHHE %XMBOTHBIX NOAKOXKHO Oblwia IIpPHBuTa KapwuHoMa. Ue- 
pes 30 qHeli paHo yTpoM pce MBILUM Obl 3a6uTEI (6e3 KaKOrO-s160 lipeqBapH- 
TeIbHOrO pa3paxenua). Pannee BpeMaA WIA B3ATHA MaTepuvana ObIN0 H36paHo 
CMelHaJIbHO C WeNbIO BbIABUJE- 

HHA Ooee OTYeETIMBOH pasHn- Ta6auna 2 


ipl, TaK KaK CaMas BbICOKaA  Ynrencusnoctb mpouecca KNeTOUNOTO NeneHAA B THe 


BUTOTHNCCK AT AKTHBHOCTb Y TeJIHH 3QOPOBbIX H PaKOBbIX 2KHBOTHBIX 
MbllueH HaOwOdaeTca yTDOM. 
Onpejlemenve YHCJIa MATO30B Mpimu 6e3 onyxouett Mbinid ¢ onyxoubIe 
p SHTCIMM POroBuly we Apy- No 2KHBOT- UHCJIO MHTO3SOB YUHCIO MHTO30E 
THX XKUBOTHBIX NOKa3a0, 4TO HOrO B poropuyax | N? *HBOTHOO) g poropunax 
Mpoleccbl JleeHHA y MbIUew — 
6e3 ONyxouH mpotTekaeT Gosee 
WHTC€HCHBHO, 4YeM Y MbBIlleH pa- : 362; 300 y ieee 
Posiix a att 2 376; 336 8 231; 166 
ip. oe AG, 3 333; 309 9 225; 192 
M3 taO1.2 BUAHO 3HauuTeJIb- 4 366; 360 10 249; 214 
Hoe lpeBblilieHue oOufero uMca 5) 402; 327 11 234; 219 
KJICTOK B COCTOAHHH KapHOKu- 6 Se) da EMER 
He3a B IlepBOH pyle *kHBOT- 
HbIX, KOTOPbIM ONYXOJIb He Cpeauee 395 Cpequee 194 


IIPHBUBasIacb. 

Ha nojo6Hoe aBsleHve yKa3blBaeT Take VM. A. YrKuH (°). 

STO BAMAHHe 310Ka4decTBeHHOM ONyXOMM Ha Mpolleccbl KeTOUHOrO Jee- 
HHA, OUV€CBHAHO, He ABIAeTCA cneludHyeckuM. Jeno 3ecb, KaK MOX%KHO Mpex- 
NoslaraTb, B TeX OOWMX H3MeCHEHHAX, KOTOPble HaCTyNaoT B OpraHH3Me MpH 
‘pa3BHTHH NaTosoruyecKkoro Mpoltecca. 

Tem He MeHee, HM CHW KeHHe peaKTHBHOCTH HOpMaJIbHOH TKaHH, OcsaOse- 
‘HMe peaKI[MH TOPMOXKeHHA MHTOTHYeCKOH aKTHBHOCTH IIpH Bo3s0yxXeHuH, MU 
NOHW2KeHHe MHTCHCHBHOCTH KJIeTOUHOrO JesIeHHA B OPpraHH3Me pW pasBuTHu 
OMyxOuIM — Bce 9TO, KOHEYHO, MOKa3bIBaeT TO Pa3sBHTHe 3/10KaYeCTBeEHHOTO 
o6pa3s0BpaHHa He MpoTekaeT JOKaJIbHO HM H3O0JIMPOBaHHO, OHO BBISbIBaeT OTIpe- 
J[eJIeHHbIe H3MCHeEHHA BO BCeM OPraHH3Me, OKa3blBaA BIMAHMe Jake Ha TakHe 
WHTMMHbIe TKaHeBble MpoOlecchl, Kak Pa3MHO2XKeHHe KJICTOUHbIX JJICMCHTOB. 


| Tlepppilt JlennurpancKult MeXHUMHCKHM MHCTHTYT Tloctynua 
| um. M1. II. Ilaprosa 9 VIII 1957 
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